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THE FOREST SITUATION IN CANADA 


INTRODUCTION 
x By B. E. FERNow 


We print in this issue the contributions of Canadian foresters to the 
joint meetings of the two societies at Toronto. 

The entente cordiale which has always existed between the foresters 
on either side of the line can only have been strengthened by this 
meeting. ‘The co-operation in the forestry movement dates from 1882 
when the American Forestry Congress met at Montreal and was trans- 
formed into the American Forestry Association, which for eighteen 
years was an international affair, until in 1900 the Canadian Forestry 
Association was separately organized, after which each carried on its 
own propagandist work. 

The professional societies have worked in even closer relationship, a 
number of Canadians being also members of the American society 
and the American journal having been adopted as the official organ 
of the Canadian society. 

While some of the general forestry problems, such as protection 
against fire, combating disease, etc., must occupy the attention of both 
societies, there is not so much uniformity in specific matters as we 
might expect. Political as well as silvicultural conditions in Canada 
are simpler than in the United States. While in the States private 


property in timberlands prevails, in Canada the bulk of timberlands is 


Canada we have to deal with the northern extensions of the 
types of the United Bal and a few Bisa northern eS 


we feel justified in congratulating our ieee on nthe progress , whic ch. 
has evidently been made in the advancement of conservative measures. 
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ADDRESS OF WELCOME 
By Hon. BENIAH BOWMAN 


Minister of Lands and Forests 


ro Representing the Department of Lands and Forests, nee has the 


administration of millions of acres of forest land, I am sure it is with 


pleasure that I welcome the American and Canadian Forest Engineer 
Societies at this time. 


I believe that the first forestry meéting of any consequence held on 
this continent was that of the American Forestry Association held in 
Canada in 1882 at Montreal. The men of that day at that meeting 
were predicting that our forest wealth was not inexhaustible as was 
commonly thought at that time. 

For many years the forests of Ontario have been providing a Pro- 
vincial revenue. Realizing that millions of acres of this Province are 
best adapted for the growing of forests, the present Government is 
anxious to develop a policy which will insure a perpetual supply of 
timber as well as a permanent revenue. We are starting to take stock 
of our forests by comprehensive survey of the situation. This last year 
we were able to cover several‘ million acres in the northwestern portion 
of the Province through an air survey, and we expect to continue this 
work so that within a short time we may know just where we ‘stand in 
relation to the future. 

In addition to the aerial survey in northwestern Ontario the old 
cut-over region south of the French River has been surveyed in order 
to classify the forest and other lands in this region. 

I also anticipate that forest fire protection will be greatly improved 
by the introduction of further methods of quick detection of fire. 
We intend to introduce aerial detection and give the airmen an oppor- 
tunity to prove what they can do in the aiding of forest protection. 

It appears doubtful whether our pine forests will be able to stand 
the present rate of exploitation unless aided by artificial planting. We 
have enlarged our forest nurseries and expect to open new forest sta- 
tions to meet our needs. 

It is to you men who are specially trained in expert forestry knowl- 
edge that we look for the solution of many’ of our problems. There- 
fore, I again welcome you to the Province of Ontario. 
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TIMBER ADMINISTRATION OF THE DOMINION FOREST 
_SERVICE2 


By T. W. DwicHt 


Assistant Director of Forestry, Dominion Forest Service 


In practically all parts of Canada, the timber lands remain almost 
exclusively under Government ownership, even where long-term cutting 
rights are granted under license. ‘This leaves a very direct respon- 
sibility on whatever Government agency, provincial or dominion, con- 
trols the timber lands, to protect both mature timber and young growth 
from destruction by fire or insects, and to inaugurate silvicultural 
methods to ensure the development of new stands on cut-over lands. 

In addition to the general development of forest policy and forestry 
knowledge in Canada as a whole, the Dominion Forest Service is 
charged with the actual administration of the National Forests in the 
three prairie Provinces and a small part of British Columbia, comprising 
in all 22 million acres. In addition it is responsible for fire protection 
on all forested lands outside the National Forests, an area of 140 
million acres. ‘There are also 6 million acres of National Parks under 
separate-administration. ‘The establishment of National Forests is not 
yet complete, an area equal to that now reserved having been tenta- 
tively selected for new forests and placed under temporary reservation. 

In the development of a proper timber administration, certain basic 
work must be done for the purposes of educating the public to its 
importance and of preparing the ground for the reception of new 
methods, and on the other hand, of securing necessary technical knowl- 
edge. Reforms cannot be carried beyond a certain point without this 
basic work. ‘his falls largely within those activities of the Dominion 
Forest Service which apply to the whole country. A brief outline will 
be given simply to show that these essential points are not being 
overlooked. 

One of the first essentials is accurate knowledge of the general tim- 
ber situation. The work started by the Commission of Conservation 


*Read before the Forestry Section of the American Association for the 
Advancement of Science, Dec. 27, 1921. 
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in co-operation with the Provinces in publishing information about the 
timber resources in the various parts of the Dominion will be con- 
tinued. Where the lands are under Dominion control, a large part of 


~ the wooded area has been examined on an extensive scale with a view 


to determining the areas of the different types of timber and the char- 
acter of the land so as to have those areas not suited for agriculture 
__ Set aside permanently for timber production. ‘The area covered forms 
a strip 50 to 100 miles wide across the three prairie Provinces and 
include the greater part of the Dominion owned lands in British Co- 
lumbia, a total area of about 70 million acres. 

The introduction of the airplane into the field of forest reconnaissance 
introduces an important aid toward securing rapidly and cheaply more 
accurate information as to the timber situation. The Air Board of 
Canada has introduced air services in all parts of the country, nearly ; 
all of which are intimately associated with, or primarily established for, 
forest work. It is expected to secure by this means much more infor- 
mation as to our forest resources than would otherwise be possible. 

To complete the data as to the timber situation, statistics of the con- 
sumption of wood for various purposes is necessary and is being ade- 
quately handled. ‘The investigation of the problems incident to the use 
of wood is carried on at the Forest Products Laboratories of Canada 
located at Montreal, with a branch timber testing laboratory at 
Vancouver. 

Research into general silvicultural problems is considered to be a very 
important function of the Dominion, and this will be the subject of 
another paper to be delivered at these meetings. 

The Dominion National Forests are administered by a permanent 
staff supervised by technical foresters. Permanent improvements to 
facilitate fire protection and administration have, or are being, provided. 

Tt should be explained at this point that these National Forests are 
not tremendous reserves of merchantable timber. ‘They are located in 
a territory which, although it is a naturally timbered country, has in 
past years, even before the advent of civilization, suffered from very 
extensive forest fires. It is a country of low rainfall with few natural 
barriers to the spreading of fires over huge areas. The original virgin 
growth of timber has been reduced to less than 10 per cent of the total 
area, and is now found in small blocks scattered throughout extensive 
stands of poplar and young coniferous growth which have resulted from 
past fires. The merchantable timber consists mainly of spruce, and 
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jack or lodgepole pine. The productivity of the land is, however, high, 
as white spruce probably reaches its best development and its highest 
rate of growth in some of these National Forests. Their proximity, 
moreover, to an extensive, fertile and populous prairie region makes 
them a very important and valuable asset from the standpoint of future 
timber production. ‘The main problem of the Dominion Forest Service 
is, therefore, to so administer these lands as to bring to maturity the 
young coniferous stands, and to increase the growing stock of the 
valuable species. 

The disposal of timber by means of permits, good only for a single 
season, and issued without competition to individuals to cut timber for 
their own use, is an important part of the timber administration on the 
National Forests. ‘The number of such permits is comparatively large, 
‘and more timber is cut under them than on timber sales. ‘Through 
them the National Forests are made of direct benefit to a large number 
of people. A considerable number of portable sawmills are established 
on or bordering the forests to saw the material cut under the authority 
of these permits. In a few localities there is sufficient competition 
among these mill-men to make it possible to put up for tender the rights 
to locate mills on advantageous sites within the forest. An unusual 
feature of this procedure is that the basis for competition is the rates at 
which the mill-men are prepared to saw material for the settlers, the 
fee for the privilege being fixed at a constant figure. ‘The settlers in 
the vicinity are thus afforded an opportunity of securing very cheap 
building material. 

Timber for commercial operations is sold by auction or tender. The 
operations are mostly on a comparatively small scale and are carried on 
to supply local markets, either among settlers or for coal mines. The 
average quantity for a single operation is only 2 million feet and the 
maximum 19 million. No cutting rights are granted except for short- 
term periods for immediate use. The longest period has been eight 
years and the average is two or three years. Detailed conditions ap- 
plicable to each sale are drawn up covering such points as method of 
scaling, close utilization, payment of dues, security for fulfillment of 
contract, penalties, and fire prevention. The marking of the trees to 
be cut and the disposal of the brush are also provided for and will be 
referred to in more detail. 

The silvicultural requirements are provided for in the conditions of 
sale merely by a provision that only timber designated by the forest 
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officer shall be cut. The same provision is a condition of all permits. 
No attempt is made to outline in the formal conditions of sale any 
details of silvicultural treatment, to set a minimum diameter limit for 
cutting, nor to designate the exact proportion of the stand that may be 
required to be left. The object is to reserve as nearly as possible free- 


-dom of action in the handling of each part of the area to be cut. The 
__ plan of silvicultural treatment is outlined in the report on the sale and 
‘In special instructions. It is explained to the prospective purchasers, 


and the reservation of part of the stand is provided for by eliminating 
it from the estimate. 

It cannot be claimed that any great advances have been made in the 
silvicultural treatment of the stands that are being cut-over. ‘The main 
advance that has been made has been that the trees are marked for 
cutting, so that each part of the stand can be treated in the way that 
seems to best suit the conditions. 

The system generally followed results in about 12 per cent of the 
total volume of the stand being left, and about 18 per cent of the total 
number of trees. When marking, the character of the tree is the first 
point of consideration. It should be a tree still in thrifty condition with 
a deep crown so as not to be subject to windthrow, and to be able to 
produce seed and show increased growth with the increase in light. 
Suppressed trees with narrow short crowns are marked for cutting. 
Uniform spacing of the trees left is the second consideration. ‘The size 
of the trees is, within reasonable limits, the last consideration. Trees 
of moderately large size if of satisfactory form are selected to be left 
in preference to small suppressed trees. The latter are marked for 
cutting to the lowest limit of merchantability. 

Of the results secured in the matter of reproduction not much can be 
said at this date, as most of the cuttings are comparatively recent. 
Certainly a great improvement over unregulated logging has been 
achieved as far as the general appearance of the stand is concerned and 
this gives promise of some definitely favorable results in the future. 
At least it is hoped that conversion of the type to one predominated by 
weed species will have been obviated. 

The question of brush disposal has been attacked with considerable 
vigor by the Dominion Forestry Branch, particularly since 1913. ‘Today 
the brush from all timber cut is burned except in the inevitable propor- 
tion of cases where success is not attained due to faulty supervision or 
particularly refractory operators. 
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As explained above, with a few exceptions, large-scale timber opera- 
tions are not included in the operations that are covered by this paper. 
However, the securing of the carrying out of this work by a large num- 
ber of comparatively small and scattered operators offers difficulties that 
would not be met with in connection with larger concentrated opera- 
tions. It is believed that the successful burning of brush at a not 
unreasonable cost is well demonstrated. 

In inaugurating the disposal of brush, it was considered that the 
dryness of the climate which caused brush to remain in a dangerous 
condition for a long period ruled out the lopping and scattering method 
as unsatisfactory. Live burning is found to work most successfully 
and to simplify supervision by eliminating the question of what is a 
satisfactory brush pile. In some cases, operators insist on leaving the 
brush disposal until after the logs are skidded; a separate operation 
being then made of it. While in some circumstances this may be nec- 
essary and perhaps cheaper, it is believed that the tendency will be to 
burn the brush as soon as the trees are felled and then a distinct com- 
pensating benefit will be realized from increased ease of logging. 

Definite cost figures are scarce. Results in-cordwood operations in 
jack pine stands are particularly favorable and show very low costs, 
some operators claiming that the extra material secured from complete 
removal of branches and the increased ease of getting out the wood 
fully compensate for the extra work. On the other hand, brush dis- 
posal carried on as a separate operation after the logging is completed 
shows comparatively high costs. ‘he general tendency, however, is for 
the work to be included with the other operations of logging and when 
all the men in the felling-and skidding crews co-operate in carrying it 
out, the general cost of logging does not appear to be unreasonably 
enhanced. Under those conditions, however, definite cost data are 
difficult to secure. 

Successful brush disposal at a moderate cost is only secured when 
it is accepted as a regular part of logging operations, ‘The supervising 
officers must first be educated to a sympathetic attitude and they must 
be prepared to educate the woodsmen by personal demonstration of the 
proper methods. The operators and woodsmen must then be got to 
accept the idea so that the brush disposal will be carried out with the 
same energy as the rest of the work. The prejudice against the work 
and the idea that it is inferior to other duties and only a task for inferior 
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employees must be removed. Cordial co-operation of all the members 
of the brush crews is essential to cheap and efficient brush disposal. 
While natural reproduction must probably be relied on mainly in 
endeavoring to increase the productiveness of areas already wooded, 
the importance of artificial reforestation is not being lost sight of. The 


Dominion Forest Service maintains two large nurseries established 
primarily to grow trees for planting in shelter belts on prairie farms. 


This work has been in progress for 20 years with conspicuous success. 


The annual production of seedlings is from 5 to 8 million, and the total 
distribution has been 60 million trees. Coniferous seedlings are also 
grown at one of these nurseries for planting on the National Forests. 
Small nurseries have been started on several of the forests. The 
planting, so far has been of an experimental nature to try out different 
methods of planting and direct seeding. A considerable area of non- 
agricultural soil is included in small National Forests located in the 
heart of the settled regions and these offer such a large field for plant- 
ing operations where such work is more fully justified than in more 
remote areas that natural reproduction must be made the most of in the 
administration of the immense wooded areas lying beyond the settled 
region. If any results at all can be secured by natural reproduction in 
these areas, even if only very slowly, it will eventually pay very abun- 
dantly in making these areas a productive asset. 


STATUS OF FORESTRY IN WESTERN CANADA 
By W. N. MILLAR 


Professor of Forestry, University of Toronto 


It is now some seven years since the forestry situation in Canada was 
last reviewed by H. R. MacMillan in the Proceedings of the Society of 
American Foresters.1. During that period some advances of a most 
substantial character have been scored in spite of the stagnation in 
nearly all lines of effort which resulted from the war. It is the purpose 
of this paper to outline briefly the position of forestry in Western 
Canada as we find it today and to note the changes that have taken 
place in the last decade. 

Western Canada includes all of the Dominion west of Ontario. This 
region is subdivided in common speech into two broad regions called 
respectively the Prairie Provinces and British Columbia. ‘The Prairie 
Provinces are three in number, Manitoba, Saskatchewan, and Alberta. 
From a forest administration standpoint this subdivision is convenient 
for the reason that in the Prairie Provinces all timber lands are admin- 
istered by the Federal Government of Canada while in British Columbia 
nearly all lands are under the exclusive control of the Province and 
timber is administered by a provincial Forest Branch. ‘There are Do- 
minion lands in British Columbia lying in a 40-mile wide belt along the 
Canadian Pacific Railway clear across the Province within which the 
timber administration is in the hands of the Federal Government. ‘This 
slightly complicates the British Columbia situation. 

On Dominion lands there are three distinct timber handling agencies. 
These are the Dominion Parks Branch, which conducts a purely park 


‘Articles dealing with this subject have appeared from time to time, among 
which may be mentioned the following: 

An Analysis of Canada’s Timber Wealth, by B. E. Fernow, Forestry Quarterly, 
vi. 4, 1908, p. 337. 


Forest Resources and Problems of Canada, by B. E. Fernow, Proceedings of 
the Society of American Foresters, Vil, eo Loe. 


ed. p. 133—revision of preceding 
article. 


silvicultural Problems of Canadian Ferest Reserves, by B. E. Fernow, For- 
estry Quarterly, xiv, 1, 1916, p. 14. 


Present Condition of Applied Forestry in Canada, byaelleekes MacMillan, Pro- 
ceedings of the Society of American Foresters, X, 2) LOLS pe dda 
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administration wherein forest management is given no place; the 
Dominion Forestry Branch, which handles the Forest Reserves tnder 
a definite technical management; and the Timber and Grazing Branch 
of the Dominion Land Office, which controls the administration of 
timber lands not within definite Park or Forest Reservation and is 
- without forestry ideals. 
On Provincial lands in British Columbia the Provincial Forest Branch 
_has a remarkably complete control of all forest activities and conducts 
the forest administration with well defined forestry ideals in view. 

The five years prior to 1915 were marked by many radical changes 
of great importance to forestry progress in Canada. ‘This period saw 
the creation of the Rocky Mountains Forest Reserve, whereby the 
Dominion Reserves were enlarged to nearly five times their previous 
_ area. This vast accession to the Forest Reserve area compelled a 
radical enlargement of the staff and activities of the Dominion Forestry 
Branch and was followed by a complete reorganization of the field 
service into four forest districts each under the charge of a District 
Inspector. At the same time new regulations for the administration of 
the Reserves were promulgated. These regulations were much wider 
in scope than those which preceded them and gave rise to many lines of 
activity in forest and range management previously unknown on Do- 
minion forests. 

During the same five-year period the haphazard timber administering 
bodies that had grown up in the Province of British Columbia were 
consolidated under one comprehensive Forest Act, a model of its kind, 
into one single compact Forest Branch with a Chief Forester and four 
Assistant Foresters in.charge of the four chief offices through which 
the widespread activities of the Branch are handled. 

A further important development of the period prior to 1915 was 
the placing of responsibility for the prevention and control of fires 
along railway lines in forested regions directly on the railways them- 
selves, including the responsibility for establishing and maintaining 
such patrols as might be ordered by the Chief Fire Inspector of the 
Board of Railway Commissioners. This work was organized in co- 
operation with the various forest protection agencies through whose 
territory the railway lines ran. 

All of these important developments were consummated immediately 
prior to the outbreak of the war, and had it not been for the paralyzing 
effect of that disaster, it may readily be assumed that a highly gratifying 
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situation would exist at the present day. Even as it is, the progress of 
the past seven years has been most marked, and to one who is able to 
appreciate the tremendous difficulties into which the almost complete 
loss of technical staff to the military service plunged the newly organ- 
ized forest services of Western Canada, the accomplishments of that 
trying period bring a deep seated confidence for the future. 

In general work of the Dominion Forestry Branch closely parallels 
that of the United States Forest Service. But prior to 1917 all ap- 
pointment to non-technical positions in the field forces of the Branch 
were handled under the patronage system. Similarly all purchases of 
supplies were made under the same system. All the well known 
inefficiencies—not to use a more forceful term—which characterizes this 
nefarious system of conducting the public business were rife within the 
Branch and the life of the technical foresters charged with securing the 
safety and legitimate use of the forest resources was made burdensome 
by the efforts of local political patronage committees to control not 
merely the appointments to the field forces but even the assignments, 
place of residence and activities of rangers and others after appointment. 
All this time, however, there had been a growing dissatisfaction in the 
country with this method of conducting public affairs and this dis- 
satisfaction was so strongly reinforced by obvious lessons of the war 
that in 1917 the Government extended control by a Civil Service Com- 
mission to the entire body of civil servants, including all employes of 
the Forestry Branch. Naturally the problems of classification and 
organization of so large and diversified a body as the entire-Government 
service have been numerous and difficult, so that even yet they are not 
all satisfactorily solved, but it can scarcely be doubted that this removal 
of the field service from the blighting influence of local partisan control 
will have a most profound effect on the development of technical man- 
agement of the Dominion owned timber lands. 

In the meantime three strikingly important steps in advance have 
been taken in the forest itself. One of these is the disposal of logging 
slash. Prior to the burning of brush, which began in a small way on 
the Forest Reserves in Saskatchewan in 1913, no work of this kind had 
ever been undertaken in Canada. From this beginning the disposal 
extended to all parts of the Forest Reserve area until at present com- 
plete disposal of logging slash by burning has become a recognized and 
unquestioned part of all operations on the Dominion Forest Reserves 
from the Ontario border right through to the Pacific coast. Although 
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the amount of log material cut on the Forest Reserves is small, yet this 
must. be admitted to be a striking accomplishment since no less than 
4,000 separate operators are individually required to comply with this 
requirement. 

The second outstanding advance of the past decade has been the 
_ introduction and successful development within the Forest Reserves of 
a system of co-operative grazing of live stock under the direct control 
of the forest administering staff. This system follows closely the 
grazing practice of the United States Forest Service, but when intro- 
duced in Canada was entirely novel and untried and had to meet and 
overcome not only the active opposition of those who had for years 
used the open range without restriction of any kind but also the skep- 
ticism induced by the employment on lands not within the forest 
reserves of a wholly different leasing system. It is therefore gratifying 
to those who first sponsored the system of community or co-operative 
grazing on the forest reserves to find that not only has the method 
secured the almost unanimous support of the stock owners themselves 
but within the past year a Royal Commission appointed to inquire into 
farming conditions in Saskatchewan has highly endorsed the system 
and strongly recommended its extension to all large areas of grazing 
land under public control, even advocating the cancellation of leases for 
the purpose of providing suitable areas for such co-operative pastures. 
This recommendation has secured the enthusiastic support of many 
powerful agricultural organizations in the Western Provinces and 
promises to have an important effect on the future handling of public 
lands whose chief value is for grazing. To those who have faith in 
public administration of natural resources for the benefit of the whole 
people, as do practically all foresters, it is highly gratifying to know 
that the first large scale demonstration of the successful operation of an 
enterprise of this kind in Western Canda has been the work of the 
forestry profession. From the business standpoint the accomplishment 
has been almost equally noteworthy. Although there has probably 
been little or no actual increase of stock in Western Canada during the 
last half decade, the number of head grazed under permit on the 
reserves has increased from a total of 14,793 in 1916 on 517 permits 
to 99,361 in 1920 on 1,653 permits.. The revenue has correspondingly 
grown from $5,515 in 1916 to $41,081 in 1920. 

A third important development in the forest is the extensive use of 
the aeroplane patrol for purposes of fire protection, which has been 
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developed within the last two years. The entire government air pro- 
gram is handled through the Air Board, which began its activities after 
the war by a general canvass of the situation existing in various govern- 
ment departments with regard to the possibilities of utilizing aeroplanes 
to improve or increase the effectiveness of their work. The most 
promising field for the utilization of the aeroplane seemed to be pre- 
sented by the forest services, particularly by the Dominion Forestry 
Branch, which happened to have some peculiarly qualified men on its 
staff who had seen overseas service with the Royal Air Force. As a 
consequence, the bulk of the Air Board’s co-operative use of aeroplanes 
has been along the lines of forest protection, in very close co-operation 
with the Dominion Forestry Branch and the Forest Branch of the 
Province of British Columbia. Four stations have been established, 
one at Jericho Beach, British Columbia, where the work is largely 
carried out on provincial lands, and one at Kamloops, British Columbia ; 
High River, Alberta; and Victoria Beach, Manitoba, at all of which 
co-operation in the fire protective work of the Dominion Forestry 
Branch is involved. At all these stations, except that at High River, 
seaplanes are used. The High River station employs land machines 
only. ‘T'wo seasons’ flying have now been accomplished with a great 
deal of success, and it is confidently hoped that the work has been equally 
satisfactory from the standpoint of the Air Board, so that this addition 
to the forest protection activities may continue as a feature of the work 
in Western Canada. 

Meanwhile progress of a most gratifying character has been made 
along several other important lines. It is now seventeen years since 
the Forest Nursery Station at Indian Head, Saskatchewan, was estab- 
lished by the Dominion Forestry Branch to serve as a demonstration 
and experimental area and to furnish planting material for prairie 
homesteads. Plantations of many species both native and exotic were 
made in the succeeding five years, and now this station has become one 
of the show places of Western Canada, a beautifully landscaped park 
with many trees over fifty feet high and large areas of shelter belt and 
wood lot plantations in which a forest cover has long since been estab- 
be and ramsey ie increasing quantities of material suitable for 
fencing, fuel and similar purposes can now be secured annually. So 
great has been the demand for material for planting on homesteads that 
a second nursery had to be established at Sutherland, Saskatchewan, 


from which the first stock was distributed in 1916. ‘This station has 
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now attained an annual production nearly equal to that of the older 
station at Indian Head. 

In the line of technical investigation both in the field and in the 
laboratory, the period since 1915 has seen a marked development. It 
was in December, 1915, that the Forest Products Laboratories of 
Canada were opened in Montreal. An ambitious program of investiga- 
tions of Canadian woods in which the species of western Canada figured 
~ with some prominence was immediately undertaken. War conditions, 
however, affected the laboratories with more than average severity, not 
only directly through draining away the personnel to the military 
service, but also through losses to private industry made avid for tech- 
nical assistance by the new problems brought forward by the war. The 
result was a stagnation more marked even than that which took place 
on the Forest Reserves, and what work was accomplished was largely 
such as was suggested by war conditions and had but little bearing on 
forest problems of western Canada. However, in order that the prob- 
lems of western Canada might receive adequate consideration a branch 
of the laboratory was established in Vancouver early in 1919 and has 
been continued since in co-operation with the University of British 
Columbia. 

Investigative work in the forest on a systematic basis was proposed 
as an activity for immediate undertaking by the Forestry Branch in 
1915. Again war conditions were found to be a bar to immediate 
large development, but a small beginning was made in 1917 and the 
work continued to the present time with a continuous if slow enlarge- 
ment as the necessary staff has been developed. In 1920 and 1921 
the extension of careful technical studies to the forest reserves was 
begun. As might be anticipated foresters engaged in administrative 
work and in forest protection have had but little chance to give to the 
silvicultural problems with which the reserves abound that close, con- 
tinuous and painstaking attention that such problems demand. The 
result has been that many of the silvicultural operations carried out in 
connection with the timber cutting operations have not yielded all the 
results hoped for. ‘Two lines of investigation have now been inaugu- 
rated on a small scale in each district. The one contemplates as a pre- 
liminary a careful study of the forest conditions on each reserve to be 
accompanied by special studies of such specific local problems as are 
already apparent as a result of past experience. The other contem- 
plates an extension to the reserves of certain investigations of funda- 
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mental problems of tree form, site classification and yield to which the 
staff engaged in investigative work at the Petawawa Experiment Station 
in the East has been giving its attention. Both these lines of work were 
begun in 1921 and promise to develop rapidly. 

In British Columbia the general progress of events in the forestry 
world has been not unlike that in the Dominion Branch. The Forest 
Branch of British Columbia began work in 1912. The outbreak of 
the war found it just becoming well established with a district organiza- 
tion covering the entire settled portion of the Province. Each district 
was under the charge of a District Forester who was responsible 
directly to the Victoria office for all activities in his district. ‘The war 
at once began to make itself felt first through enlistments from the 
field. and office staffs and then through the curtailment of railway 
building, settlement and logging which greatly reduced the activities of 
the Branch. As with other services, the Forest Branch of British 
Columbia got through the war period with a greatly depleted staff 
and a considerable curtailment of its plans for forest development. 
Efforts were largely concentrated on protection and on the development 
of markets for British Columbia forest products with very gratifying 
results, particularly along the latter line. 

Two developments of particular interest to foresters: have taken 
place in the last half decade. Among the major activities of the Com- 
mission of Conservation was a survey of the forest resources of Canada. 
Since so large a percentage of these resources are found in British 
Columbia and the British Columbia Forest Branch was itself ‘intensely 
interested in such a stock taking for its own purposes, it was thought 
desirable to confine the first examination to that Province. ‘The gath- 
ering of the data was almost entirely done by the British Columbia 
Forest Branch through its field organization. ‘The compilation of this 
data and the preparation of the report was undertaken by the Commis- 
sion of Conservation. ‘This work was completed with the issuance of ' 
the report in 1918 and constitutes the first of such comprehensive 
surveys of timber resources thus far prepared for any western Province. 
In fact, no other Province of Canada having any timber resources of 
importance has as yet made such a survey, although several of them 
have been administering timber lands since the earliest days of 
settlement. 

The second noteworthy undertaking was the establishment of a 
school for the training of forest rangers shortly after the close of the 
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REFORESTATION IN ONTARIO? 
By E. J. ZAvIIZ 


It must be evident that Ontario should be vitally interested in 
reforestation when we realize that a very large proportion of her area 
is made up of classes of land which are non-agricultural, and which 
must eventually be managed for forest uses if they are to remain 
productive. 

In approaching the subject of reforestation in Ontario the writer 
desires to give a brief description of the forest conditions of the 
Province, especially that portion lying south of the Albany River on 
the east and the English River on the west. 

Very little is known of the forest conditions in the territory north 
of these rivers, but the meager reports would lead us to believe that in 
this sub-Arctic type no saw material of any consequence will be found. 
The forest north of these rivers is composed of white and black spruce 
of small diameter, and chiefly important as possible sources of pulpwood 
for the future. 

The present commercial forests of Ontario lie in the Laurentian 
Plateau,-which extends for a thousand miles across the Province, with 
a superficial area of one hundred million acres, 

Within this region there exists restricted areas with soils adapted to 
agriculture. The greater portion of the area is made up of rocky out- 
cropping and glacial sandy soils, which can only be put to forest uses. 

“The height of land” which separates the Hudson Bay watershed 
from that of the Great Lakes is a dividing line between the two general 
forest types. On the Hudson Bay watershed white spruce, black 
spruce and jack pine (Pinus banksiana) are the predominant confers; 
aspen and balsam poplar are the most important hardwoods. ‘The 
poplars in this region attain a splendid development. 

While no comprehensive forest survey of this region has been -at- 
tempted, a number of large areas have been cruised and estimated. 
The forest of the region is largely adapted for pulpwood and tie timber, 
with very small average, acreage yields. Taking the whole territory on 
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Read before the Forestry Section of the American Association for the 
Advancement of Science, Dec. 27, 1921, 
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the average I doubt whether we could expect to secure more than two 
to three cords of spruce per acre. 

On the southern slopes of the Laurentian Plateau we find the white 
and red pine forests of Ontario, with an admixture of spruce and bal- 
sam. Along the southern fringes of this region and especially in the 
-area south of the French River, yellow birch appears as our most 
important hardwood. Within this region white and red pine are re- 
stricted to much smaller areas than is commonly supposed. Virgin pine 
forests have practically disappeared from the Ottawa watershed, and 
the country south of the French River. The watershed of Lake Su- 
perior does not contain white and red pine in commercial quantities, but 
is a jack pine and spruce type. In the western end of the Province 
virgin stands of white and red pine exist to a limited extent in the Lake 
of the Woods watershed. The most important remaining stands in the 
western district are those in the Quetico Park. 

In the east the remaining virgin stands are on the Lake Huron water- 
shed, a large proportion of which is now held under lease. The remain- 
ing unsold virgin stands of white and red pine in the east are limited 
to the two small districts in the locality of the Mississagi and ‘Temagami 
Forest Reserves. 

While no accurate forest survey of this region has been made, an 
approximate estimate of the remaining supply is possible. From nu- 
merous estimates of individual townships and timber berths, the writer 
believes that ten billion feet of virgin white and red pine would be an 
outside estimate for the Province. 

At the present rate of cutting this pine which took centuries to grow, 
will be exhausted in from 20 to 25 years. In little more than half a 
century we have almost exhausted the virgin supplies of our most 
important saw timbers. 

Before leaving this brief description of the forest conditions in the 
Laurentian Plateau, from which our future supplies of commercial saw 
material should come, let us glance at what is happening from the 
standpoint of regeneration. Within the Laurentian Plateau, white and 
red pine were originally found distributed over an area of about 30 
million acres. Through agricultural settlement, forest fires and other 
minor causes, not more than 15 million acres remain capable of nat- 
urally reproducing pine. 

Remembering this figure, 15 million acres, let us review what nature 
did in the way of producing pine in this region before human agencies, 
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cther than fire, interfered. From numerous estimates of virgin stands 
we find that 36 square mile townships contained as high as 80 million 
board feet and as low as a few hundred thousand board feet. Assum- 
ing 30 million board feet as an average township yield, we would have 
an average yield of 1,500 board feet per acre. I find in an early esti- 
mate made for Minnesota pineries the figure of 2,000 board feet per 
acre given as an average yield. Considering the relative types of coun- 
try I believe 1,500 board feet per acre for the Ontario conditions now 
under discussion, at least high. , 

In Ontario pineries it took nature at least 100 years to produce 1,500 
board feet per acre, which represents an annual acreage production of 
about 15 board feet per acre, if we assume 100 years as the average 
age of our original stands. 

Our total annual increment on the 15 million acres of pine bearing 
lands at this rate would be about 215 million board feet of timber, 


which is just about the present annual requirement for the wood- 


working industries of Ontario. Ontario’s annual average cut of pine 
during the past decade has been 350 million board feet of pine. ‘Thus, 
we are cutting annually at least 100 million board feet more than our 
pine areas are producing. Only an optimist will assert that our future 
pine timber supply will be sufficiently reproduced by nature even if 
forest fires are prevented. Natural regeneration cannot meet our future 
requirements. A large proportion of this 15 million acres has been so 
severely cut over and burned that new woods equalling the original 
stands cannot be expected. Investigations in certain portions of this 
region show that thousands of square miles will not reproduce white 
and red pine for centuries to come, unless they are artificially introduced. 

In considering the forestry problems of the Laurentian Plateau, 
one bright feature presents itself. The ownership of the greater pro- 
portion of this non-agricultural region is still in the Crown. Over 12 
million acres are held as forest reserves and these areas cannot easily 
be alienated. Upon these state owned lands forestry practice may 
be undertaken without the necessity of regaining the ownership by 
purchase. 

The remaining portion of Ontario, lying south of the Laurentian 
Plateau, was cleared and settled for agriculture during the first half 
of the last century. In the southwestern peninsula with its fertile soils 
and mild climate there originally existed a magnificent forest type, 
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similar to that of Ohio and southern Michigan, with walnut, chestnut, 
tulip and other valuable hardwoods represented. 
In the remaining northern portion of older Ontario the hardwood 


type was made up of maple, elm, basswood, beech, red oak, and ash, 


as the prevalent species. Throughout this southern region white and 
red pine frequently occurred in mixture with the hardwoods, or in 


pure stands on the light, sandy formations. ‘The lands of this entire 


region have passed into private ownership and are negligible from the 
standpoint of timber production. The forest has disappeared and the 
farmer’s woodlot, often badly culled, represents the only remaining 
woodland. 

From the municipal returns we find that this southern portion of 
Ontario has less than 10 per cent of woodland, with many townships 
showing less than 5 per cent. To a large extent these woodlots have 
been severely culled and opened to grazing, so that the character of 
the growth is very inferior. 

We have throughout this agricultural region large areas of sandy 
soil, which were unwisely cleared in the early days. Many of these 
areas are not only lying waste, but through sand dune formations, are 
becoming a menace to surrounding country. In many of these sand 
tormations futile attempts are still being made to carry on farming. 

The reforestation problem .of Ontario divides itself into two out- 
standing questions, namely: 

1—The problem of improving private woodlands and replanting the 
waste areas of Southern Ontario. 

2—Reforestation on the cut-over Crown lands of the Laurentian 
Plateau. 

The private woodlots of Southern Ontario aggregating some three 
million acres present a difficult problem. Legislation has been provided 
for the remittance of taxes. Educational propaganda through bulletins, 
farmers’ institutes and clubs, has been undertaken; free planting ma- 
terial is being supplied, and yet the farmer’s woodlot is not seriously 
considered by the majority of owners. ‘The influence of this class of 
woodland on local wood supplies, on the question of protection to crops 
and buildings from wind and on the provision of shelter for bird life. 
combine to make, a solution of the problem, imperative for the welfare 
of agricultural Ontario. 

In Southern Ontario where diversified soil conditions exist there are 
few farms which could not advantageously support some forest crop. 
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"The writer believes that no education or propaganda equals the actual 
demonstration of forest plantations. ‘Through the distribution of 
forest nursery stock during the past few years plantations have been 
established in every county of older Ontario. Some five million plants 
have gone out and these demonstrations are just beginning to have their 
educational effect. ‘The plantations are usually upon the poorer soils. 
Some of the more important ones are upon city watersheds, and upon 
blow sand areas along main highways where sand was continually en- 
croaching upon the road. 

The larger waste land areas, situated in the agricultural portions of 
older Ontario, present a problem, the solution of which depends upon 
municipal and provincial enterprises. 

In 1909 a forest station, now comprising 1,800 acres, was established 
in one of these areas in Norfolk County in the Lake Erie district. ‘This 
Norfolk sand formation, originally covered with pine and oak, was 
partially cleared for farming and then abandoned. Forest nurseries 
were established which provide planting material for distribution to 
other parts of the Province as well as supplying the local needs. 

Five hundred acres of plantations have been made at this station on 
blow sand ridges, abandoned fields and in scrub oak lands. ‘Tree species 
used in this work have been white pine, red pine, scotch pine, jack pine, 
european larch, red oak, chestnut, and carolina poplar. Small planta- 
tions where soil conditions warrant have been made with mixtures of 
the more valuable hardwoods. 

Time will not permit a detailed description of the plantations, but 
the following showed the results on some of the oldest. 

The scotch pine and jack pine plantations are on bare sandy ridges; 
the red and white pine on sandy fields. 


Species Age in years Average Boe iver aie Sd eaeece 
Jack PUIG o acne ete 12 21.15 3.50 
WICOECH ALPINE..." oeiaw tone ae eee es 12 19.61 2.72 
Via hep inl e205: sc eh. es aes | fa | 12. he 
LCG ONO Se MR coors t EE ac | 8 9.42 


The results have been very gratifying, and investigation of the work 
by prominent Government officials and municipal officers from other 
regions, has assisted greatly in placing reforestation beyond the realm 
of academic discussion. The local effect is interesting as considerable 
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skepticism existed regarding the initial plantings upon the blowing sand. 
At present our greatest demand from farmers for planting material is 


_ from the region about this forest station, proving that actual demonstra- 


tion is the best form of education. 
The nurseries at this station have-been enlarged to a capacity of 
several million plants per year. We now have five acres in seed beds 


with an overhead, automatic watering system supplied from a 20,000- 


gallon tank with a four-inch main. At present these seed beds contain 
about seven million one-year-old seedlings, comprised chiefly of white 
pine, scotch pine, jack pine, and white spruce. 

Believing that demonstration forest stations in Southern Ontario 
will greatly assist in solving our problem in this region, the Government 
is now arranging for the establishment of several stations at strategic 
points in the Province. During the last season a forest station was 
started in Prince Edward County on Lake Ontario, where the Province 
owns about 500 acres of sand dune formation. Jn this area experi- 
mental plantings with willow and poplar were carried out on 100 acres. 
These dunes are moving badly and the above plantings were made for 
protection, preparatory to the introduction of coniferous species. 

In addition to the provincial projects numerous municipalities have 


become interested in reforestation. Last year legislation was enacted 


whereby co-operative arrangements can be entered into between munici- 
palities and the Province for the reforestation of municipal areas. ‘The 
municipality purchases the land and the province undertakes the plant- 
ing and management. These projects will embrace small ten-acre 
demonstrations along main highways as well as the larger problems of 
municipal waste areas. This coming spring, work will be commenced 
in Simcoe County, where 1,000 areas of cut-over pine lands have been 
secured by the county. 

Provincial and municipal forest stations in Southern Ontario will 
assist in securing a future wood supply; will provide forest planting 
demonstrations and will prevent futile attempts- at agriculture on 
worthless soils. . 

I come to the problem of reforestation on the cut-over Crown lands 
in the Laurentian Plateau with a certain hesitancy, knowing the preva- 
lent belief that nature will provide regrowth in this region if we give 
her a chance and protect from forest fire. As intimated earlier in, this 
paper, I am convinced that our annual growth or increment is far below 
the present annual cut. With regulated logging and perfect fire pro- 
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tection we cannot hope for adequate crops of pine timber unless natural 
regeneration is supplemented by:artificial planting. 

The long-time element in producing a forest crop makes calculations 
and estimates speculative, but I propose a plan which I feel is possible 
of attainment and which should insure our future needs. 

Forest stations should be established at suitable locations in the older 
portions of our cut-over regions, where the factors of fire protection 
could be most easily solved. ‘Thousands of square miles exist of such 
land, in the Trent watershed, in the Eastern Reserve Country, and in 
many parts of the old pine bearing districts. These stations located 
near settlements where labor would be most available would develop 
forest nurseries to supply planting material. A planting program could 
soon be organized to meet our needs. Five of these stations, each with 
a planting program of 2,000 acres, would insure the reforestation of 
10,000 acres annually. These stations with buildings and nursery 
equipment could be established by a capital expenditure of $100,000. 
Annual maintenance should not exceed $50,000. ‘The annual planting 
budget of 10,000 acres would not exceed $150,000. At an expenditure 
not exceeding $200,000 per year we could annually reforest 10,000 
acres, which in 60 years should produce at least 400 million board feet 
of lumber, or 50 million board feet more than our present average 
annual cut. 

In Ontario’s financial statement last year over $900,000 of the forest 
revenue was classed as capital revenue, as it was felt that we were at 
present cutting into our forest capital. With the forest planting pro- 
gram as briefly outlined above this amount could be safely transferred 
to the credit of ordinary revenue. 

We are not venturing in the realm of speculation, as this problem has 
been solved in many older countries, with which you are all familiar. 
The Government has this policy under consideration, and it is expected 
that a planting program will be established as a part of our forest policy 
which will utilize the waste lands; insure protection to our watersheds; 
permanency to our wood-working industries, as well as provide for the 
foundation of a permanent, provincial revenue. 
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The total area of the Province of Quebec is now 450,337,761 acres or 


“703,653 square miles or 1,822,461 square kilometers. ‘The annexation 


of the Ungava territory in 1912 has practically doubled its former sur- 
face. The lakes and other water surfaces are estimated to cover 15,969 
square miles. (1) 

According to the census of 1911 (2) the properties belonging to 
private individuals, companies, and communities covered then 15,613,267 
acres, so that the Crown would still control in the Old Quebec, 
209,585,294 acres, and all the New Quebec or Ungava covering 
225,139,200 acres, making a grand total of 434,724,394 acres. Of this 
last amount, and always in the Old Quebec, licenses to cut timber upon 
Crown lands, subject to special conditions as detailed further on, have 
been granted over territories aggregating 44,500,000 acres. 


CLASSIFICATION OF THE FORESTS OF QUEBEC 


Omitting the New Quebec and a great portion of the Labrador upland, 
which we are led to consider as not containing any appreciable area of 
commercial timber, we figure that the merchantable forests of this 
Province—capable of producing saw logs, pulpwood, etc.—cover 
130,000,000 acres. We have divided them into five classes, according to 
their tenure: 


Acres 
ME NR LORCSLS Hs clete cic ods wiess Sale wanes oo, gene muy, Hain 6,000,000 
(3) Forests on lots under location ticket...............2 1,300,000 
Beye ovest= leasedior timber limits 70... ....25..-6---- 44,500,000 
Mel Ow tisiip-tOrestanCser VES sr. ie can eee kee 200,000 
MM aa aides dca kane toss sole gel eee 78,000,000 
Tet (eS SRS ee eee 130,000,000 


A description of each class follows. Practically none of the private 
lands are managed according to the principles of forestry. The same 
1Read before the Forestry Section of the American Association for the 


Advancement of Science, at Toronto, Canada, Dec. 28, 1921. 
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may be said of the forests belonging to settlers. It is only upon the 
Crown lands (timber limits and township reserves) that the Forest 


Service of the Province exercises some influence in the direction and — 


supervision of the cutting of trees and their utilization. 


PRIVATE FORESTS 


(A) Forests of the Private Lands 


These 6,000,000 acres come from the old seigniories, farms sold to 
settlers by the Government, and land subsidies granted to railways in 
aid of their construction. 

The greatest portion of these forests lie in the central valley of the 
St. Lawrence and they are divided up into small properties, seldom 
exceeding 50 acres on an average, with the exception of certain seig- 
niorial domains, such as those of Lotbiniére and Beaupré, and the terri- 
tories granted as subsidies to railways. 

The stands in these forests vary greatly. In fact they may include 
high forests and coppices here, pure stands of spruce, or pine, or maple, 
elsewhere the forest is of a mixed character, consisting of yellow birch, 
beech, maple, ash, mingled with spruce, balsam fir or white and red 
pine. (3?) 


(B) Forests on Lots Under Location Tickets 


Every year the Government sells to settlers lots of land of 100 acres 
an average and unsually well timbered. ‘This sale is effected by means 
of a special contract, called the “location ticket,’ imposing several obli- 
gations, as to residence, clearings, etc. (4) When the settler has com- 
plied with the various conditions, enumerated in this contract, he is 
entitled to his letters patent, giving him full and free possession of 
his lot. 

Owing to the low prices of lots and their comparative richness in 
timber; they have been the object of vast speculations, specially since 
1900, when spruce and balsam fir became very valuable, owing to the 
progresses made by the pulp and paper industry. But the creation of 
the Forest Service and an energetic action taken have put a stop to 
such pillage of the public domain. 

These forests are destined, through the force of circumstances, either 
to become part of the forests of the first group—when the settler obtains 
his letter patents—or to revert to those of the second group (timber 
limits) from which they had been taken to be granted, when the 
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so-called settler has not fulfilled in due time the essential conditions 


of his location ticket. ‘Thus the area of these forests extends or shrinks 
from year to year. 

According to the statistics kept by the Forest Service, the total volume 
of the cut of saw logs in 1918-1919 was, on private lands, 930,574,000 
feet, board measure, compared with 965,205,000 feet, board measure, 
upon the Crown lands. 


CROWN FORESTS 


(A) Timber Limits 

This group comprises all the forests usually called “timber limits” 
which have been leased to various license holders at different periods. 

The timber limits are exclusively leased by auction after a notice of 
at least 30 days. This auction bears upon a special amount called ‘“‘the 
bonus,” which constitutes the fee for obtaining the permit or license to 
cut exclusively on a specific area. In 1868, there were 19,000 square 
miles under license ; from 1868 to 1919, 55,200 square miles were leased 
as timber limits. Owing to the sale of lots of land therein to settlers 
the area of the limits is now reduced to 69,897 square miles. 

These forests are all situated beyond the villages in the upper basin 
of the St. Lawrence. They contain, according to their location, a fairly 
large variety of merchantable timber, such as white pine, red pine, grey 
pine or banksian pine, spruce, balsam fir, cedar, hemlock, tamarac, birch, 
maple, etc. 

The permit granted to the license holder is valid for twelve months 
from the first of May; it may be renewed every year, provided the 
license holder has complied with all the existing obligations or with such 
others as may be determined by the Lieutenant-Governor-in-Council. 

The license is considered as a negotiable security, but it can be trans- 
ferred or pledged only with the consent of the Minister of Lands and 
Forests and after the payment of a fee of $20 per square mile. This 
system has enabled extensive timber limits to be concentrated and strong 
companies to be formed for the manufacture of pulp and paper. 

The principal conditions impased on license holders are: 

1—To pay the bonus as fixed by the auction. 

2—To pay a ground rent of $6.50 per square mile before September 1] 
of each year. (This amount will be raised to $8 per mile after 1923, 


for five years. ) 
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3’I'o send before the first of December a statement of the quantities 
of timber it is proposed to cut,:naming the places where they are to 
operate and the persons who are to do the lumbering. 

4—T'o have all the timber cut measured by a culler holding a cer- 
tificate from the board of examiners appointed by the Province. 

5—To allow all their operations to be inspected by the provincial 
forest rangers, to keep a shanty book in each camp: for recording all 
the trees cut every day, as well as their measurements, etc. 

6—T'o practice as great economy as possible in the lumbering 
operations, 

Y—To produce a sworn report, before June 30 following the cut, 
stating all the year’s operations both upon limits and upon private lands. 

8—To pay the royalties or stumpage dues on all the timber cut upon 
the limits according to the log rule adopted by the department before 
December 1 following the cut. 

9—To protect efficiently the forests leased against fire, trespassers, etc. 

10—To export no timber that.is not manufactured in Canada, that is, 
not converted into pulp and paper, deals or boards, or cut into any 
other articles of trade or merchandise of which such timber is only the 
raw material. (Art. 13 of regulations.) 

From 1867 to 1920 the forests under license have brought in the 
following amounts to the Province: 


Ground Lent. «eee ens since 0d aici Oh eis etioh: einai heen eee $9,087,676.47 
Boo) 6 ee Nn ere. HATER on obouoUbo odo nano dbos 3,973,914.06 
Transfer Lees Was asat eselides oe otic cena ete oO Ee 377,041.69 
Royaltiessos, dues onstimber cuts... cso ssecn eee eee 33,570,266.18 


Interest on suspense accounts, penalties for illegal cutting, fire tax.  1,139,017.39 


Making a. total of Via.cadihae swsuitinsiss ctnib- a eee eee $48,148,220.28 
(B) Township Forest Reserves 


Since 1911 the Forest Service has devoted much attention to the 
setting apart of the uncultivable vacant lands in certain townships to 
form forest reserves, which are destined to supply timber to the inhabi- 
tants of the neighboring villages, under special regulations. (See 
Appendix, No. 6.) 


Seventeen township forest reserves, covering a total area of 265,000 
acres, have thus been created. 

The quantity of timber cut on these reserves in 1919 amounted to 
111,784 cubic feet of building timber and 2,680 loads of firewood, which 
brought a revenue to the Crown of $4,618.85 as stumpage dues. 
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3 (C) Forests Not Leased, or Virgin Forests 


These forests, which are free from any incumbrance, extend beyond 
those under license and also lie in the basin of the St. Lawrence, as 
_ well as in that of Hudson Bay. No cutting has yet been done on any 
__ of these vast territories ; but fire, storms, insects, and fungi_cause therein 
considerable damage every year; moreover, the growth in volume of 
_ the trees is very slow, as in all northern forests. ‘Therefore the annual 
4 increment in volume is very small. To the Forest Service has been 
assigned the duty of making an inventory of them so that they may 
gradually be utilized as the country’s needs require. 

The timber in these forests consists chiefly of spruce, balsam fir, 
poplar, and banksian pine; the quantity per acre varies between three 
and fifteen cords, mostly of pulpwood. This reserve can furnish mil- 

_ lions of cords of pulpwood and, as there are considerable water-powers 

- on most of the streams, it can easily be foreseen that, before long, many 
pulp and paper mills will be erected there, which will contribute to 
develop the country and advance the progress of civilization. 


BOTANICAL CLASSIFICATION 


If we follow the classification of Koeppen of the various botanical 
zones of the world, we find that this province can be divided as follows: 


Arctic Glacial Zone 


This zone, caracterized by the absence of any tree growth, extends in 
Quebec north of the 55th parallel. It covers the northern part of 
Labrador and of Ungava. This country forms the barren grounds or 
toundras of Siberia; it is similar to the fjeld of Lapland. According to 
Low (Geo. Surv. Can., Vol. VIII) “the tree line skirts the southern 
shore of Ungava Bay and comes close to the mouth of George river, 
from which it turns south-southeast: skirting the western foothills of 
the Atlantic coast range which is quite treeless, southward to the neigh- 
borhood of Hebron.” 

Immediately south begins the other zone which covers the rest of the 
province. 

Zone of Coniferous and Deciduous Trees 

Drude (Botanical Geography) has divided this zone into three regions. 
The first constitutes the Northern forests, where the season of vegeta- 
tion lasts from three to five months, the land is covered with forests, 
muskegs, and prairies. ‘The second region includes all the forested 
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areas which extend in Quebec to the south as far as New Brunswick 
and the United States. The third region is formed by the prairie lands, 
but as these are only found in Western Canada, we will not have to 
consider it in this paper. 


NORTHERN FORESTS OR SUBARCTIC FORESTS 


(A)—This group of forests extends from the Atlantic to the foot 
of the Rockies. In our province, it comprises all the forests of the 
Hudson Bay and Labrador basins, south of the Arctic glacial zone. 
Its area is estimated at 180,000,000 acres, but not more than one-sixth 
can be depended to include merchantable forests. 

The climate is rather severe. ‘I'he length of the vegetation period 
does not exceed five months; therefore the forests are poor in species 
and the trees reach smaller sizes than in the south. ‘The country is 
rather rolling, covered with fine lakes and numerous streams, but 
muskegs of all extents are here too numerous; the moss appears every- 
where, even in the woods, forming a deep carpet. 

White and black spruces (Picea canadensis and mariana) form here 
very dense stands, bearing from seven to forty cords per acre; but owing 
to the waste caused by muskegs and water, the average volume of a 
forest tract is rather low, runing from three to seven cords per acre. 
Jack pine (P. divaricata) finds itself in its habitat as it reaches here 
fair dimensions as high as 100 feet; this species is found on the well- 
drained elevations and on the rocky slopes. ‘The tamarack (Larix 
americana) was rather common in the swampy areas, with the little 
hlack spruce; it had disappeared following the attacks of the larch 
sawfly (Nematus erichsonni), but we find it begins to invade quite 
rapidly its former kingdom, and will soon form an important adjunct of 
the forest wealth. The balsam fir (Abies balsamea) diminishes here 
in importance, as it does not reach’ as far north as the two spruces and 
the tamarack ; it appears tobe on the verge of disappearing totaily in 
many sections of the Province owing to the damages suffered from 
the attacks of the spruce budworm (Tortrix piceaperda). Aspen 
(Populus tremula) holds the lead among the hardwoods; it acquires, 
in this region, fairly good dimensions and its wood of much better 
quality than in the south. Balm of Gilead (Populus balsamifera) occu- 
pies particularly the wet locations; but its wood is not always sound, 
though it is used commonly with that of the preceding species. 


Paper 
birch (Betula papyrifera) 


is much appreciated as it forms here the 
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main firewood. Arbor vite (Thuya occidentalis) as well as the green 
. ash (Fraxinus viridis) are found occasionally along the streams, but in 
small patches. Among the shrubs and the fruit plants we can cite the 
mountain maple (Acer spicatum), mountain ash (Pyrus sambucifolia), 
: service berry. (Amelanchier canadensis), choke cherry (Prunus penn- 

“sylvanicum) high cranberry (Viburnum opulus), gooseberries (Ribes 
—_ oxyacanthoides and hudsonianum), raspberries (Rubus strigosus), blue- 
berries (Vaccinium canadense), cranberries (Vaccinium vitis-idoea), 
cloud berry (Rubus chameamorus), etc. 

As a tule, the forest is rather uniform in composition, often one 
species will predominate over a large area with the result that the 
landscape is rather monotonous and often more or less sad. Forest 
fires have made here extensive damages. Windstorms also cause great 
havoc, especially on the forests of the clay belt. Nevertheless these 
g immense forests form a substantial reserve, even if they are not all 
available at present, and when the resources of the sections farther south 
have been impaired, the lumbermen will certainly find means to tap 
these reserves. 


_ 


FORESTS OF THE TEMPERATE ZONE 


(B)—We will now consider the forests of the second region. Accord™ 

ing to Fernow (Forestry Quarterly, 1908) we may subdivide them into 

- three great types: Laurentian, St. Lawrence, and Acadian (naming 
-_ them from North to South). 


Laurentian Forests 

This group of forests occupies all the Laurentian mountains as far as 
the Northern forests; its area is estimated at 75,000,000 acres. We 
find here the best forests of the Province, numerous and beautiful 
lakes, splendid rivers, well fitted for driving. Since a hundred years 
lumbering has been carried throughout, more or less in a conservative 
manner. ‘The conifers here consist of spruce (white and black), pine, 
white, red, and jack, arbor vite, tamarack; whereas the hardwoods are 
represented by the maple, yellow birch, paper, and canoe birch, ashes, 
elm, basswood, poplars, etc. The muskegs are less frequent, but they 
present always the typical spruce bog covered with a dense growth of 
black spruce trees. There is a great diversity in the forest types, and 
the region looks prosperous, beautiful. It begins to be frequented by 
the summer tourists, fishermen, hunters, campers, etc. Lumbering has 
often modified the character of the forest, owing to the intensive culling 
of conifers, since hardwoods can hardly be floated for a great distance. 
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The successive removal of white pine and of spruce has often caused a 
deterioration in the value of the.stand, balsam and hardwoods acquiring 
a greater importance with each passing of the operations. Fires have 
also largely contributed to diminish the value of our forests. I am 
inclined to think that only 70 per cent of this area is now capable of 
yielding merchantable timber, providing we may put a halt to the red 
wave. 


Forests of the St. Lawrence Plain 

This group is found on both sides of the St. Lawrence river occupy- 
ing the vast plain which covers the southern part of Ontario and 
Quebec. In the former days of the colony, the white and red pines 
formed here an important part of the stands, but the clearing of the 
lands for settlement has confined the forest to the less valuable part 
of the farm soils, and the present forests are rather rich in hardwoods. 
We find the following species: the maples (Acer saccharum, sacchari- 
num and rubrum), yellow birch (Betula lutea), basswood (Tilia ameri- 
cand) ashes (Fraxinus americana, nigra and viridis), birches (Betula 
lutea, papyrifera, populifolia and lenta), oaks (Quercus rubra and 
macrocarpa), beech (Fagus atropumicea), etc., mixed with the follow- 
ing conifers: pines (white and red), spruces, tamarack, hemlock (7 suga 
canadensis), arbor vite, etc. 

The rest of the flora is also very rich, as thousands of flowers are 
seen in the woods during the whole season of vegetation. In the autumn 
the beautiful colors of the foliage add another note of charm to the 
landscape. 

All these woodlots are more or less grouped, or scattered among the 
farms, forming a combination which renders this region very interesting. 

These forests have an enormous value to their owners as they supply 
them with firewood, lumber for their buildings and repairs, and also 
assist the local planing mill, sash and door factory, and sometimes a 
furniture factory. ‘I'he maple groves furnish also their rich sap, which 
is converted into sugar and syrup. 


Acadian Forests 


We could also term this group the Alleghany forests, as they are 
only found on the south shore of the-St. Lawrence, in the sections 
known as the Notre Dame and the Shickshocks Mountains; it extends 
from the Eastern townships to the end of the Gaspé peninsula. ‘This 
type includes also the forests of the Provinces of New Brunswick and 
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Nova Scotia. Its area in Quebec is approximately 20,000,000 acres. 
Tn the upper basin of the St. John River, the composition of the forest 
is very similar to that of the States of Maine and New Hampshire, red 

spruce (Picea rubens) predominating and forming with balsam fir as 
much as 60 per cent of the forest stands. White pine and red pine are 
also met, but in the proportion of 10 per cent, in the eastern section 

_ these two species do not produce timber of great value. Hemlock does 

not extend much east of Quebec, but arbor vite is abundant and forms 

' extensive cedar flats in the counties of Temiscouata, Rimouski, Matane, 
Bonaventure, and Gaspé; it is there where it acquires the largest dimen- 

_ sions and forms a very important part of the lumbering operations. 
The hardwoods are plentiful in the Eastern townships where they reach 
as good dimensions as in the St. Lawrence region; east of Quebec, they 
maintain their importance as far as Rimouski; farther east the conifers 

- form a larger proportion of the forts. Jack pine is seldom met and is 

- never of great interest. 

This group of forests is bound to suffer more than any other from 
the advance of settlers, as it covers yet a fair-proportion of arable lands, 
but we believe that about 50 per cent of it will eventually remain in 
forest. Excepting the Matane, the Cascapedia, and the St. Francis 
Rivers, the streams are not large; this drawback has compelled the 
lumbermen to limit their activity to the making of deals and boards, 
whereas in the Laurentian forests, owing to the magnificent rivers and 
powerful waterfalls, the great development of the pulp and paper in- 

- dustry has taken place and will continue to increase rapidly. 

The following estimate of the wealth of our forests has been prepared 

_ by us after a serious study of the reports not only of our explorers, 
cruisers, and engineers, but also of the annual returns of operations by 
the limit holders. ‘This estimate is based upon the actual methods of 
lumbering and the existing regulations; it includes the actual mer- 
chantable stand and the young trees from 4 inches d. b. h. and up. 


Estimate of the Forest Wealth of Quebec 


Volume 

Species Billion feet b.m. 
“Nhe aya Gal (MNO, Aa Se koe pod pendouetoeau0ou ly Ucbedus Jonmonodbooer 30 
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OUR LUMBER INDUSTRIES | 


The value of all forest pane in Canada for 1917 is estimated at 
$190,000,000 (see Canada Yearbook of 1918, p. 49), the share of 
products of this province being about.30 per cent. Though a quant 
of logs exceeding 200,000,000 feet, board measure, is shipped annual 
outside of the Province to be converted by the mills of New Brunsw 


and Ontario, the lumber production of this Province exceeds all the 
others, and we find that during several years Quebec is ranked first 
for its forest production. ‘There are in Quebec over 2,600 establish-_ 


ments in which wood is the main raw material, distributed as follows: 
2,200 sawmills, 369 sash and door factories, 281 planing mills, 34 fur- 
niture and chair factories, 30 pulp and paper mills, 30 box and crate 


factories, 23 farming implement factories, 22 vehicle and carriage 
factories, 14 butter tub and box factories, 12 broom and brush factories, — 


10 boat and ship building factories, 8 casket and coffin factories, 8 


flooring factories, besides sundry establishments. working at railroad | 


cars, dairy implements, store fixtures, matches, elevators, barrels, bob- 
bins and spools, cigar boxes, corks and cork goods, frames, charcoal, 
gun handles, clothes pins, stairways, wood fiber or excelsior, patterns, 
beds, sewing machines, musical instruments, pianos, organs, veneer, 
sporting goods, trunks and valises, etc. 


It is needless to say that several firms will produce as the same time 


quite a number of the articles mentioned above. 

With a few exceptions, all the large mills depend mostly upon the 
leased timber limits for their annual supply while the rest receive their 
wood goods from the private forest owners. 

Heretofore we may say that the lumber industry in this Province 
has been conducted solely according to the demands for particular 
products and the facilities of transportation. Water courses had to be 
used in the past and are still used, as being the cheapest carriers and 
often the only one possible. A very small portion of the timber trade 
in this Province is yet brought to the mills by railways; but this system 
is gaining ground and it will develop more rapidly when the hardwoods 
can be sold profitably. Owing to the rather low altitude of our 
mountains, lumbering is not confronted here with all the difficulties of 


the Pacific Coast, but other problems are sufficient to give the operators 
something to think about. 
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_ Owing to our excellent system of rivers, their exceptional size and 
_ the normal rate of precipitation, the logs cut can be driven to the mill. 
sites at a moderate cost. Our railways, if not as numerous as else- 
_ where in Canada, yet are devised in such a manner as to feed a large 
part of our territory. In particular, the Transcontinental has opened, 
in the Northwest of this Province; the Abitibi, which is an excellent 
agricultural section, as good as any of the Clay belt. This Abitibi, 
~ which will become soon a very good farming country, is now producing 
~ over 90 000,000 feet, board measure, yearly. 

In 1918-19, some 22,2€5 men were employed on the timber limits, 
and at least 10,000 others upon the private lands, making a total of 
32,000 men affected to the cutting of woodlands. 

In latter years, some efforts have been made to employ steam and 
gasoline tractors to diminish the expense of haulage. We will have to 
- improve our methods of lumbering as the increase in the cost price of 
_ logs is constant, and machinery will be called to replace the human labor, 
which is becoming rare and naturally more expensive. However, it is 
certain that the lumber companies will always find among the settlers 
a good number of the daring, resolute and strong men needed for their 
operations. At all events, it would be wise for them to imitate the 
Swedish methods, that is, that of establishing at several points of their 
- timber holdings groups of farms which they would lease to their 
choppers. 

Another great advantage to this industry is the great facility for 
shipping the finished products, either to Europe or to any point of the 
Eastern American markets. About 15 per cent of the cut of sawlogs 
is now shipped to Europe and over half of the cut of pulpwood is now 
_ converted into pulp or paper in this Province, the rest being exported to 
the United States. The St. Lawrence below Montreal permits, at 
almost every point, the loading directly into ocean steamers, many new 
wharves are being constructed to increase this advantage, and the 
harbors of Montreal, Quebec, and Trois-Rivieres, are being equipped 
to dispute with any other in the world. 

The position of the Province of Quebec is unique, located at proximity 
of excellent markets, it will always find a chance of selling profitably 
all its forest products, and this should be a sufficient reason for each 
lumberman to organize his business permanently. ‘The pulp and paper 
companies have begun todo this, and the Government will do its share. 
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REFORESTATION | oe ea ae 


It was only recently that some efforts have been made to reclaim the — 
waste lands; the first experiment being done at Oka, in 1889, under 
the direction of Father Lefebvre, a Sulpician priest, who succeeded in — 
reforesting eighteen acres of shifting sands. ‘This plantation consisted — 


mainly of white pine and spruce wild stock, but it has grown so well 


that many of the trees have now a diameter of 9 to 13 inches and a 


height of some 45 to 70 feet. ‘These dimensions would be greater had 
judicious thinnings been made now and then. Several persons have 
devoted their attention to the introduction of foreign trees, and we have 
today at Le Platon, the Seigniorial residence of the Joly family, a beau- 
tiful grove of black walnut, besides various plantations of different 
forest trees. 

In 1908 a provincial nursery of forest trees was estabheher at 
Berthierville, with the object of raising not only indigenous trees for 
the reforestation of waste lands and plantations in the forested areas 
in view of increasing their productivity but also of forest species, and 
a systematic study is being conducted there of all the trees growing 
under this latitude. At the present time, the nursery has a stock of 
about four million plants. Already it has shipped more than 3,500,000 
trees. At Lachute, a tract of 300 acres of shifting sands has been | 
reclaimed partly by planting and partly by the sowing of beach-grass ; 
near Berthiet Junction the same work is in progress. Planting stock 
is given to different colleges with the view of educating the young people 
on this important question. ‘The demands of plants from private 
owners are now very large. The limit holders are also beginning to 
plant, and we are pleased to mention the good work done by the Lauren- 
tide Company in this connection. 

We are led to believe that this movement will increase very much in 
magnitude, and it is the intention of the Government to keep pace with 
the demand. 

We must also mention that the students of the Quebec forest school 
go to Berthierville every spring in order to assist in the shipping of the 
material and in all the work of seeding, transplanting, etc. 

The projects of the Forest Service in this line are: 


1—The establishment of forest-school nurseries and the creation of 
scholastic societies, to do the plantation, in each village, not only of 
forest trees but also of shade trees, such as it is done in Europe. 
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2—The creation of communal forests or city forests. (A few proj- 
ects are already under consideration. ) 


3—The plantation of roadways, in cooperation with the Department 


of Public Roads. (We shall begin next spring with 25,000 trees.) 


4—The plantation of all the waste lands, which cover over three 


million acres in the Province. (The Government has already lead the 


movement by purchasing a tract at Lachute, but we expect the private 


owners to do their share and we will furnish them the material at a 


very moderate price.) 

5—The plantation of timber limits, in order to reforest the burned 
areas to increase the wealth of tracts and the introduction of better 
species. We estimate that there are at least 4,000,000 acres that require 
now such a treatment. All these projects are under study; we expect 
to come soon to an agreement with the limit holders, as to the condi- 
tions under which this work should be done. 

6—The introduction of foreign stock. (We have introduced Euro- 
pean larch, Norway spruce, and Scotch pine, owing to the great facilities 
to obtain good and fresh seed, and the good growth made by these 
trees.) We prefer to limit the use of the foreign trees for the creation 
of parks and aboretums until they show they are thoroughly acclimated. 
Some fifty foreign species are under observation at Berthierville, such 


as bull pine (pinus ponderosa), common alder (Alnus communis), 


Austrian pine (Pinus austriaca), black walnut (Juglans nigra), Euro- 
pean walnut (Juglans Regia), etc. 


THE FOREST FUTURE OF QUEBEC 


The reforms made during the last decade and the rigid control of 
the operations of settlers and limit holders have modified completely 
the aspect of the problem. Where in the past the lumberman and the 
settler were antagonistic, harmony now exists. The members of the 
Forest Service who were then accused of being only the agents of the 
lumbermen are now respected and well considered by everyone, thanks 
to the introduction of the professional men, of the forest engineers. 
The lumbering operations are controlled more closely, not only upon 
the settlers’ lots but also upon the timber limits. Our system of fire 
protection gives us to hope that within a few more years we will have 
the situation well in hand, as our people are becoming more careful and 
all the interested take more pains to prevent these accidents. 
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We must also admit that with a larger technical personnel, as we now 
have, we can turn our attention to other problems, which we have been 
obliged to neglect. 

We must frankly admit that the present methods of lumbering are 
not fully conducted according to the principles of silviculture, but it 
was yet the best system that could be devised under the prevailing condi- 
tions and, in many cases, could not have done better. It must not be 
forgotten that, if we were to apply faithfully the European methods of 
exploiting forests, lumbering would cost so much that it would dis- 
courage any well-disposed man. Notwithstanding the danger of fire 
and the lack of railway facilities, the absence of market for every type 
of products, and the low cost of stumpage, compels us to adopt more 
elastic methods, as the expenditures must be made in direct proportion 
to the benefit of the enterprise. In other words, the additional value 
of the timber limit after its lumbering should limit the extra cost of 
lumbering involved by the introduction of the forestry methods. 

As stated before, the actual consumption of timber upon the forests 
under license is practically one billion feet, board measure, which gives 
an average cut for these 45 million acres of about twenty superficial 
feet. This is very small, and certainly below the annual growth. In 
fact, it is admitted that the annual growth of trees in volume will vary 
from 50 to 600 feet per acre and sometimes more according to the 
conditions of the locality; therefore we feel pretty sure in stating that 
we can largely increase our operations if we will take the necessary 
means of handling our forests according to scientific principles. In fact, 
if the forests under license were handled properly, they could produce 
five times as much wood as they do now and this without the least 
danger of exhausting them; each operation will leave them in a better 
producing state. Let us not forget that there are some 78,000,000 acres 
of virgin forest lands, containing on an average at least three cords 
per acre, or 225,000,000 cords of pulpwood, which we consider as a 
reserve. 

One of the drawbacks of the present time is that the lumbering 
operations are concentrated over too small areas; in order to reduce 
the cost of logging, the limit holders have a tendency to cut too much 
material per acre, leaving behind only a small forest capital to reproduce 
the future stand. As the average rate of annual growth in volume is 
about 2 per cent we could afford to come back every 40 years at the 
same place by removing only half of the actual stand, but if more than 
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_ that is taken out, it means that the tract cannot be lumbered again before 


4 a longer period. The larger you leave the trees or the more timber you 


leave behind, the sooner you are in position to log again at the same 


place. We fully agree with Mr. Chahoon (see Gazette, Commercial 


and Financial Review for 1919, p. 42) when he says that we will have 


- to regulate the volume of the cut hereafter, reducing it where it is 


i 


+ 


needed ; this will mean an increase in the logging expenses, but our 


‘Iumbermen and papermen are certainly ready to stand this expenditure. 


They will certainly make this little sacrifice, knowing that their wood- 


lands, instead of losing value, are enriching themselves, with the pros- 


pects that they will be able in the future to cut much more per acre 
than now. Of course, the limit holders will have to seek elsewhere 
the quantities of timber they cannot find on their limits, but this will not 
be difficult, as there are still immense areas under license that are not 


_ operated and which should be lumbered now before the timber dies of 


over maturity or disease, as it is the case with balsam fir. ‘They could 
also buy part of the 900,000 cords of pulpwood offered for sale every 
vear by the private forest owners. It is a pity to see each year so much 
timber leaving this Province to feed the foreign mills, when it could be 
used here with so much profit, and when it would lessen by so much 


the drain upon our forests. I cannot understand the indifference of 


some of our paper companies in this regard, as it would prolong the 
life of their woodlands if they entered into competition for this wood, 
which they are in position to buy at a higher price than their competitors. 
A few years ago I tried in vain to interest some papermen to the pulp- 


wood of the Abitibi district; but they would not consider my proposal, 


saying they could not afford it on account of the freight, yet the same 
pulpwood from Abitibi is shipped every year to numerous points of the 
United States, at distances twice as great as that to their mills. 

In concluding, I may say that the measures to be adopted for the 
welfare of our forests are the following: 

1—An inventory of all the forest lands ; we ignore all of the Northern 
forests and the Ungava is still an unknown factor. ‘There are in these 
Northern lands immense tracts of forests. We should know of them 
as soon as possible. ‘These explorations will require many years, but 
with the modern conveniences, with the use of airplanes, the work can 
be shortened to a great degree. 

2—The next point is to devote much attention to the classification of 
lands. ‘he agricultural soils should be mapped and organized for the 
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establishment of settlers under the best conditions. The experiment of 
the Abitibi is a direct proof that it is yet possible to colonize with 
success in our Province, and the same methods should be repeated 
wherever there is a group of suitable lands that may form several 
parishes. The separation of the forest lands from the cultivable tracts 
is progressing rapidly, but the work could be yet accelerated for the 
greater good of the settler and of the lumberman. 

3—Technical studies of the growth of our forest trees, of their 
reproduction, of the best methods to handle our woodlands, should be 
continued so as to enable us to organize solidly the management of our 
forests in order to insure their perpetuity and to increase their annual 
yield. 

4—Much economy has already been brought in the lumbering meth- 
ods but there is still a great amount.of waste in the woods operations 
and in a large loss in the driving of logs, owing to the long distance 
between the mills and the forest. New method of transportation may 
have to be devised to avoid this loss and especially to allow the removal 
of the hardwoods which, in many cut-over sections, are crowding out 
the resinous trees that have been left. I do not doubt that the birch 
and the maple will be utilized before long for making pulp—their value 
for lumber is now very high—therefore it will not take long before it 
may pay to operate railways to lumber these tracts. 

5—Of course, the protective systems and organizations elaborated 
recently should be rapidly extended all over the Province, so as to safe- 
guard all the remaining forests against fires. If we can protect the 
actual reproduction against fires, we need not be afraid of the future, 
because our forest trees will seed over the cut-over lands and the brilés, 
and a new forest will soon spring up. We have, and this is often for- 
gotten by many extensive areas of young forests, forming the reserves 
of the future, which must be protected as well as the old forests so as 
to insure the perpetuity of our forest wealth. 

6—Now that our forests are becoming effectively protected against 
fire, we can devote our attention to reforestation, but it will be neces- 
sary to do this work in a business way. First, all the waste lands be- 
longing to private people should be planted so as to furnish the neces- 
sary supply to our village, and to bring these lands into a revenue 
producing state. The reforestation of the timber limits is also included 
in our program. ‘The Government owning the land, not the limit holder, 
is the first interested in this work. We shall do this work where we 
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are confident there will be no immediate danger of fire and where we 
can protect the plantation against this enemy. ‘The Government has no 
intention of saddling the cost of this work upon the lumbermen, but, in 
cases where the lumberman is directly responsible for the deterioration 


of the forest either through his neglect or through wasteful lumbering, 
he should be compelled to repair the damages he has caused by planting. 
“Plans are under progress to set soon millions of trees yearly, and we 


ought before long to be planting each year twice as many trees as there 
will be cut in the Province. 

I have the greatest faith in the future of our forests, as we have the 
material to work with; as we have a progressive class of lumbermen, 
perhaps better than anywhere else on the continent; as we have the 
population desirous of seeing this Province advancing, progressing, 
showing the lead to the others. 


APPENDIX 


No. 1—Statistical yearbook of Quebec, 1915, p. 131. 

No. 2—Vol. V. V., pp. 9 et 95 of Dominion of Canada for 1911. 

No. 3—The following complete inventory of 45 acres of a private 
forest, made by the students of the Forestry School in the vicinity of 
the city of Quebec, is an instance of this variety of species: 


Feet, b. m. 

190 white pine trees, containing...........2..e.000- eho aiteaetnei eae 41,854 
43 red pine trees, containing................ Bader Oe tino stele ola eee RNS 6,740 
BSDMSVPRUCCELLCOSe COMLATIMINLD sterctelctevarciel aleleioreteve) c.thcreveia sits ecae wia:elpce(e sietin Fe 54,163 
OGwehtenmocicr RECS COMEATAIN =) ye s)a5 clelein/s sc cers, oc oo oe ct esis el eiaias ave 40,547 
HOUMC CHUTE TEOCS ee COULALMIN De. eieiasveetsan ee seis ecieve esis 9.0/6 seine dio. cia a eie.ele 1,637 
PROS OMURIGATIINIG ChECS; CONMtAIIING ees oc sie as cee eietissee eos nese sce sancieas 57,084. 
AUGER Ene Oo COM CA 111111 Oe weyetee o1e 4.5 che tole: suo era ye) sie a0, s30, onsiese-s)m iets: aceua.o ty 46,068 
24), quello: IiGar GES, emierhNGlee been onooe sob U pb ae radon condos 1,065 
OMe SIM CC SCOT EAI Werretareletl-telsislntslale eis sial-leispeieie siete sisiaiclelelejeieiele sale 6,360 
me imme ES eRCOMPatern etnias sce clo) oiai siecle «lcrole e'e oie leisieue lave. slele.ee wsleieie eels 1,895 
Om plicLeriiiita theese COMI qeieis.s « «lcis)eioeteroe cryin o's Pe ieteushegetolel sicher Neiissele 1549 
1,358 sugar, soft and silver maple trees, COMLAMIN Serre yhacirseaecls 70,120 
a9oAmerican beech trees, Containing... ... 5.026.200 wert Sees 3,100 
829 white birch trees, containing. ........sensseseececseccceseneeee “7,000 
50 ironwood trees, containing 5 GCS OTE OUD DED O tO Pee atc cr ren 1,204 
68 cottonwood trees, CONtaINING.........c sees essecsccesccsenaese 1,290 
Si ta ON Oe aay cise ainsi oie deleiere sao. 3 © 341,675 


or about 7,000 feet, b. m., per acre. It should, however, be observed 
that this stand is much richer than is usually found in most of the other 
private forests. This tract has, in fact, been properly managed while, 
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in the others, there are no rules regarding cutting, beyond the mouctarys 
exigencies of the owner or the sporadic needs of the market. 7 

No. 4—(1) The purchaser must pay cash one-fifth of the purchase a 
price and the balance in four equal annual instalments, with interest 
from the date of sale at 6 per cent, but at least one instalment must bel 4 
paid every year. 

(2) The purchaser shall, within eighteen months from the date of 
the sale, build a habitable house of the dimensions of at least 16 by 10 
and shall occupy and reside in it continuously from that moment until 
the issue of the letters patent. 

(3) Within 5 years, he shall clear and have under good cultivation 
(with a view to having a profitable crop), an area thereof equal to at 
least 15 acres in single block, but he must every. year clear at least 3 
acres; at the expiration of the 5 years, he must have on the lot a barn 
of the dimensions of at least 36 by 36 and a stable of at least 15 by 20; 
both of these, however, may be in one of the same building. Three 
acres at least of the portion under cultivation must be fit for ploughing. 

(4) He shall, every year, cultivate the land so cleared by him as 
aforesaid. 

(5) No timber shall be cut before the issuing of the letters patent 
except for clearing, fuel, buildings and fences, and all timber cut con- 
trary to this condition shall be considered as having been cut without 
permission on public lands. 

(5a) All timber that a settler is allowed to cut on his lot of land 
before the issue of the letters patent and which he intends to dispose of 
for commercial purposes must be manufactured in Canada, and all the 
provisions of Article 13 of the Timber Regulations now in force apply 
thereto. 

(6) No transfer of the purchaser’s rights shall be made during five 
years from the date of the sale except by gift intervivos or by will in 
direct line, ascending and descending, or by intestate succession; and, 
in such case, the donee or heir shall be subject to the same prohibition 
as the original owner. 

(7) Letters patent shall not be issued, in any case, before the expira- 


tion of 5 years from the date of the sale nor before the fulfillment of all 
the conditions thereof. 


| 


(8) The purchaser binds himself to pay the value of the useful im- 


provements existing on the land sold, belonging to others than himself 
or to the Crown. 
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No. 5—Below will be found a table giving the classification in 1913 


_ of timber limits in the Province of Quebec, according to their extent. 


Classification of Limits According to Area in 1913 


Average area 


ae Number of | ‘Total area i 

prea jeF Timits license holders square wales ae 
0 to 50 square miles............ 94 1,790 19 
51 to 100 square miles ooniySccaale 33 2,255 68 
101 to 500 square miles Nyro 73 19,798 271 
501 to 1,000 square miles........ 13 9,853 758 
Over 1,000 square miles......... 18 35,102 1,950 
ALOT Sw roe 6 a ccce se eee 231 68,798 3,066 


No. 6—Regulations of Forest Township Reserves: 

1—No one is allowed in the reserves without a written permit from 
the warden. 

2—Permits to cut timber may be given to any householder within a 
radius of 20 miles for a certain quantity of timber not exceeding 10,000 
feet, board measure, or 20 cords of fire wood, or 300 ties. 

3—The permits are subject to existing regulations of the Department, 
consistent with the present ones. 

4—Permits must be applied for by registered letter, addressed to the 
warden of the reserve, between September 1 and December 1. 

5—The permit holder must cut only the trees marked or indicated 
to him by the forest agent. He must, within a delay of two years, 
remove all the timber mentioned in the permit; after such delay the 
Minister of Lands and Forests may dispose of all the timber not re- 
moved. All the timber cut must be piled so as to be measured, in the 
forest, by the forest guardian, whose measurement is binding. One- 
half of the stumpage dues payable for the timber requested must be 
paid cash when the permit is issued, and the balance before the timber 
is removed. Stumpage dues will also be levied on all timber wasted 
such as stumps over 18 inches high, tops larger than 5 inches in diameter 
at the thicker end, skids not carted away, trees marked that have not 
been logged, etc. All remnants of the cutting must be lopped so that 
the branches and other debris may lay flat on the ground. 

6—AIll timber cut contrary to these regulations will be considered as 
cut illegally and dealt with accordingly; the permit may be cancelled 
for any infraction of the regulations. 

Y—The permit cannot be transferred. 


FORESTRY PROBLEMS IN BRITISH COLUMBIA * 
By P. C. CAVERHILL 


‘The scope of the subject allotted to the is so wide that it is impossible, 
in the short space of time at my disposal, to more than sketch the 
general outline of forestry conditions existing in our Pacific Province 
and how the Forest Branch and the lumber industry are trying to meet 
those conditions. 


It may be that our idea of forestry is’ slightly different from the 


conception held by some of the Eastern foresters. I will, therefore, 
define this conception of what forestry means and where it starts. 

“Forestry is those human activities dealing with the harvesting, mar- 
keting, and re-establishment of the forest crop.” I have placed har- 
vesting first because nature has supplied the first crop in any forest 
region, the first human activity has been the harvesting of the crop. 
Forestry is scientific in so far as we recognize that timber is a crop, 
and our activities are directed toward maintaining a succession of forest 
crops in perpetuity and in aiding nature to improve the quantity and 
quality of the crop produced. 

On the Pacific Coast, and especially in British Columbia, the forestry 
idea, the movement for the scientific handling of the forest crop, had 
its inception before the original stand was appreciably dissipated. Our 
forest problems therefore are the harvesting and marketing of a vast 
crop of mature timber and the preparation of the site for a new crop. 

To visualize these problems it is necessary to have a clear conception 
of general conditions in the Province, and I would ask your indulgence 
while I diverge for a moment to explain these briefly. 


AREA AND POPULATION 


The area of the Province is 355,000 square miles, extending from 
the 49th to the 60th parallel and with an average width of 400 miles. 
The population, less than three-fourths of a million, two-thirds of which 
is concentrated in a small area in the southwest section, leaving in the 


balance of the Province only about one person to every two square miles 
of territory. 


*Read before the Forestry Section of the American Association for the 
Advancement of Science, Dec. 27, 1921. 
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It is a Province of mountainous valleys and plateaus. 145,000 square 
miles of surface is above timber line. 55,000 square miles of surface, 
_ while below timber line, is waste land too rugged to support commercial 
tree growth. 155,000 square miles can be classed as forest land; 
50,000 square miles bearing timber of commercial size estimated to 
contain 366 billion feet, board measure, and 100,000 square miles of 
immature timber—old burns in various stages of restocking. 

Geographically the Province is situated far from any large centers 
of population ; the local markets are limited. We must compete in the 
world’s markets and in doing so must absorb the heavy cost for long 
freight hauls to those markets. 

With this mental picture of general conditions we can now turn to 
the problems which must be solved in working out our forest program. 


FOREST PROTECTION 


Our first problem, then, is forest protection. Having taken over the 
management of our timberlands with a large crop ready for the harvest 
it is obviously our first duty to protect it until it can be properly har- 
vested and marketed. Not only does the mature timber need protec- 
tion but the 100,000 square miles of young growth must also be guarded 
if it is to supply our saw mills after that now mature has been utilized. 

Forest protection in a country sparsely populated and only partially 
developed brings up problems too numerous to mention here. We have 
to leave the initiative to the man in the field and an organization has to 
be developed with the greatest amount of self-reliance shown on behalf 
of the field men. 

Here I want to emphasize that we are strong on co-operation and 
are trying to ring in all agencies interested in preventing fires. Rail- 
ways, logging companies, organized communities, the Dominion, the 
Federal and State Forest Services (where their lands adjoin provincial 
lands), are all sought out with an idea of co-operation, and I would add 
that we all look upon fire as the natural enemy. Get the fire out and 
later we shall decide who shall shoulder the cost. Sometimes it is no 
easy task to determine who bears the load, but at least the fire is out, 
and I believe we are developing a class of co-operation which each year 
is tending toward better forest protection, toward the goal set by the 
Forest Branch when forest protection and B. C. citizenship will be 


synonymous terms. 
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We early reached the conclusion that rapid means of communication 
and all possible mechanical aids were essential to fire control. 

Where roads will permit, Ford cars have become the standard trans- 
portation for our men. The Branch now operates fifty-one of these. 
"The Ford runabout with box for tools attached is the standard adopted 
and has doubled the usefulness of our men. On the Coast the gasoline 
launch is the only feasible means of transportation, and during the 
stuummer we have in operation thirty of various sizes and power up to 
60 feet in length, and equipped with 50 h. p. gasoline engines. The 
Coast district offers special problems in communication. The construc- 
tion of telephone lines was expensive, owing to submarine cables re- 
quired, and the upkeep was high. At best only a limited number of 
points could be reached, and in traversing our 12,000 miles of coast 
line launches were often out of touch of the base for days at a time. 
In order to overcome this wireless ‘phones were adopted in 1920 and the 
Branch contracted with the Marconi Company for three control stations 
situated at supervisor’s headquarters about 80 miles apart and form a 
chain up the Coast. ‘These are able to keep in constant touch with the 
launches. ‘The control stations are one-half kilowatt valve instruments, 
and where other power is not available a gasoline engine of 6 to 10 
horsepower is used. ‘The launch sets 100 watt transmission and receiv- 
ing sets have a sending radius of about 50 miles and are operated 
directly from launch engine. So successful has the operation been 
that during the fire season of 1921, 3,423 messages containing 202,400 
words were sent out over this system, and daily reports were also 
received by the district forester from the rangers. 

The greatest advance in direct attack of fire is in the adoption of the 
forest pump as a part of the fire-fighting equipment. ‘Two types are 
used. Fairbanks Morse, a 2-cylinder 2-cycle geared pump with which 
you are all familiar, and the “Wonder Pump,” a 4-cycle one of cylinder 
heavy duty pump. This latter is somewhat heavier, weighing 170 
pounds, and is not as portable as the Fairbanks but is more sturdy, 
pumps 45 gallons per minute through 1,000 feet of hose and 150 foot- 
head, and gives in general better satisfaction. 

The department has now seventy-five of these units, and during the 
past season they were used to the extent of pumping 514 million gallons 


of water on to bush fires—sufficient to flood 57 miles of fire line 33 feet 
wide and 1 inch deep. 
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. The result of the work of the pumps can be seen from the follow- 
_ ‘ing reports: 


“A creek on west side afforded a good position for gasoline pump 
_ and this pump was successful in preventing fire spreading into good 
a stand of timber; pump used 148 hours.” 

Zi “Had it not been for the pumps, 500,000 feet of lumber and mill 
__ would have been destroyed. Pump No. 10 worked steadily 36 hours, 
using from 12 to 1,800 feet of hose.” 
a “The mill pump was cut off immediately by the fire which spread 
_ tapidly, consuming the mill. The Forest Branch pump was brought to 


the scene with 1,000 feet of hose. Practically the whole stock of 

timber on hand; all logs, stable, and cook house were saved directly as 

e 3 result of the work done by the pump during a period of 9 consecutive 
= hours.” 

These pumps are not the cure-all and end-all of fire fighting, but they 


can do the work of 20 men in a pinch, and the effect on the morale of 
_ _ the crew is remarkable. ‘Their chief use is to hold the fire in a tough 
- corner when water is available, and, of course, you can with this aid get 
Z _ the fire absolutely out. 

There were so many instances of where a fire got away from a 
donkey, a sawmill, or other spark-emitting devise that the branch took 
up the question of registering spark-arresting devices. And in addition 
- required all engines of a spark-emitting nature to be equipped with a 
pump capable of lifting water 50 feet through 200 feet of hose, and 
also maintaining at such engine sufficient fire-fighting tools for equipping 
the crew. ‘These tools painted red were to be used for no other pur- 
poses. The operators met these new requirements in excellent spirit, 
and by the time actual danger could be expected, 80 per cent of the 
engines were fully equipped. 

The branch is in co-operation with the Dominion Air Board, using 
airplanes to a limited extent. We cannot employ them for constant 
detection service—the cost would be too heavy, that is, the detection 
end of the business would be refined to a degree incompatible with the 
control end. We do, however, use the plane for detection work on 
special occasions: (a) After bad lightning storms; ()) on holidays and 
week-ends when the city population flocks to the seaside and mountain 
resorts, causing special hazards. We can, however, make a still greater 
use of the plane in combatting fires by enlarging the field operations of 
special officers experienced in fire control. It has heen our experience 
that whereas many men are good fire fighters, only a few developed that 
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special instinct for fire strategy—one such man in an organization is 
worth many fire fighters, and the plane is one way to get the best use 
of such a man. 

Finally, we have been attacking the problem by propaganda. Signs, 


camping places, cartoons and other newspaper work, and by personal © 


organization and the appointment of honorary fire warders—getting the 
new settler to feel his responsibility, an attempt to show him that B. C. 
citizenship means forest protection. ; 

Fire protection, however, is not the only phase of forest protection, 
and we are carrying on an active campaign for the elimination of pine 
bark beetles, Dendrocionus brevicomas, Dendrostonus monticole, and 
Dendroctonus pseudotsuga. From 1913 to 1919 these beetles killed 
150 million feet of yellow pine in the vicinity of Princeton, the mor- 
tality from this cause ranging from 40 to 90 per cent of the stand. 

In an attempt to prevent a repetition of the Princeton losses at 


Merritt, where an epidemic began in.1917, the department has under- 


taken control measures. 

The work consists of three phases: (1) Sales of affected stumpage, 
where the timber is cut under special regulations for control of the 
beetles. (2) Direct control consisting of cutting out and burning at- 
tacked trees while the beetle is still within and of trapping them in 
fresh slash which is afterwards burned. (38) Prevention of multipli- 
cation of the beetles that are causing damage by burning logging 
slash—their natural breeding haunts. 

Ten thousand dollars per year has been spent in this work for the 
past two years, and $20,000 is required for 1922. The work so far 
carried on shows encouraging results. 3,150 infested trees were treated 
in 1920. On control areas during 1921 the re-infestation only amounted 
to 575 trees, so that the infestation instead of spreading was reduced 
80 per cent. 3,955 trees were treated in 1921, and it. is planned to 
treat about 13,000 to 15,000 trees during 1922 when the known epidemic 
areas will have been reduced to an endemic stage. 


UTILIZATION 


Our problem of utilization is made more difficult on account of our 
geographic position. Situated some 2,000 miles from any large con- 
suming cities of wood products we have had. to withstand a freight 
handicap of from $10 to $15 per thousand feet and to compete in the 
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world’s markets. Much of our lower grade could not meet the com- 
petition with timber nearer the market and as our own local market 
could not absorb all the fall downs from export business, much of the 


lower grades had to be left in the woods. 


Market improvement has been made in the past few years in this 
phase of the work. Gone are the specialized operations where one 


product only was taken. The high stumps with two or three sets of 
' spring boards have disappeared. ‘The advent of the pulp mill has made 


a market for hemlock and balsam. There is still much waste in 
smaller sized material. In some cases this reaches 20 to 25 cords per 
acre, wasted because it cannot be taken out with our present equipment 
and sold for sufficient to cover expenses. [ would emphasize here that 
no matter how much we desire to see this material utilized, it is not 
economy, not true conservation, to spend $2 in salvaging a product 
which only commands $1 at the market. The time is coming when 
this material will command a price which will pay for taking it out, but 
until such a market is created it is impossible to utilize closer. 

The problem is being attacked in three ways: 

First, by the operators who are attempting through improved ma- 
chinery and methods to handle this at a minimum cost. Apparently 
what is needed is some light, easily portable machinery which will 
handle material under 20 inches d. b. h., as a separate operation irom 
the larger material. That such machinery will be evolved in the near 
future cannot be doubted. 

Second, through our trade extension department. We are attempt- 
ing to educate wood users in the best possible uses of wood, and where 
a lower grade or cheaper variety will answer the purpose it is recom- 
mended. For this purpose we maintain a lumber commissioner in 
eastern Canada, ~Another is now working the British Isles and will 
later visit Egypt. ‘These men are not salesmen and their line is purely 
educational—educating builders, architects, and wood users how to get 
the best use of wood. ‘These activities may not be considered true 
forestry, but we can see results, and each year we are able to use more 
and more of the product of the tree, and I submit that this work is 
creating a solid foundation on which to build forest policy. 

Third, by regulation we are urging on the delinquent logger and 


keeping him up to the general standard of the region. 
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If we draw a line in a northeasterly direction from just south of the — 
north end of Vancouver Island to the Yellow Head Pass and a second, i 
line paralleling the trend of the Pacific Coast and 80 miles inland, we © 
will have divided the Province into its four principal forest types. 
Various sub-types occur in each of these main types due to elevation | 
aspect and drainage and from a multiplicity of local sites, but the gen- | 
eral characteristics of the main type hold good throughout. They are: 
(1) South coast or Douglas fir, cedar type. (2) North coast, hemlock, 
cedar, Sitka spruce type. (3) Northern or spruce, lodgepole pine type. 
(4) Dry belt type. 


THE LOWER COAST TYPE 


Characterized by medium, heavy rainfall, more or less confined to — 
the winter months, a mild climate without extremes of either heat or 
cold and a long growing season. In general the growth is rapid—stands 
ranging up to 70,000 feet, board measure, in 50 to 60 years have been 
reported on quality No. 1 site. F 

The chief species are Douglas fir and cedar, hemlock becoming more 
and more plentiful as we proceed north and gradually merges into the 
North Coast type. 

Clean cutting is the only practical method of operating. Due to the 
roughness of ground and size of the timber this leaves a large accumula- 
tion of débris on the ground which is almost sure to burn sooner or 
later. Until recently, logged areas were limited in extent and seeding 
was accomplished either by seeds stored in the duff or from unlogged 
areas further up the slope. 

Regulated burning favors Douglas fir. Very light or no burning 
favors hemlock, always found in considerable quantities as a volunteer 
growth. 

The policy of regulated burning has, therefore, been undertaken, 
burning either in the spring or after the first fall rains. In 1920, 11,000 
acres were burned, while in 1921, 27,000 acres were burned. These 
areas, however, contain some agricultural land and cannot be consid- 
ered as absolute forest land. At the same time experiments are being 
made to determine the amount of reproduction and distribution of same. 
Distribution of seed from individual trees, and whether the leaving of 
seed trees is necessary to insure a second crop. In the regulated burn- 
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ing we are pinning our faith solely on seed stored in the duff and our 
ability to keep subsequent fires out. A failure of either one of these 
may have disastrous results requiring artificial regeneration. 


NORTH COAST TYPE 


The mean average temperature is several degrees lower than on the 


lower coast, rainfall is much heavier and distributed throughout the 


year. Soil often scanty and of a peaty nature or rocky hillsides. On 
flats, the soil is good, but the drainage is not sufficient to carry off the 
heavy rainfall. 

Tree growth is consequently slower. Study of growth has been con- 
ducted for the past two seasons, but has not yet been completed to make 
an authentic estimate possible. 

Peaty hillsides are frequently covered with stunted, Caine hemlock 
and dead topped cedar. Hemlock is the predominant’ species; cedar is 
found throughout the type and Sitka spruce on bottoms and lower 
slopes, forming from 10 to 30 per cent of the stand. 

As in the South Coast type, clean cutting is practiced, but operations 
are of a more limited nature and are generally on small sites running up 
to a few hundred acres. ‘The timber on the hillsides forms an abundant 
seed supply. Slash burning is unnecessary for protection, in fact, 
almost impossible. The reproduction is chiefly hemlock; Sitka spruce 
seems unable to compete and is losing ground in the second-growth 
stands. Two problems are presented: (1) Method for encouraging 
Sitka spruce. (2) Getting rid of the large areas of scrubby, defective 
hemlock and cedar that encumbers the hillsides. 


NORTHERN INTERIOR 


The climate is subject to extremes, reaching 60 below in winter and 

90 in summer ; rainfall moderate, and moderate to heavy snowfall dur- 
i i c 2 cn At eye 

ing winter. Growing season about seven months. Species, Engell- 

mann and white spruce, mixed with balsam. Red cedar coming in on 

the mountain slopes and lodgepole pine following fires, acting as a nurse 

crop for spruce which comes in later. 

Cutting has been clean, largely on land suitable for agriculture ; slash 
burned broadcast. After burning, as many areas indicate, thers is a 
strong liability to get lodgepole pine. Without burning, balsam 
predominates. 
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This type offers a considerable problem. Cutting to a diameter limit, 
as has been done in the East, is ‘impossible. The limit either does not 
permit enough to be taken or takes too much. Moreover, the balsam 
yolunteer growth springs up and, as has_ resulted in many eastern — 
stands, it would appear that such a policy would convert this type into 
more or less of a balsam-spruce stand, inferior both in quan Ora 
quality to that now existing. 


DRY BELT 


The climate is moderate, subject to extreme heat, 100 to 110 in sum- 
mer, and has long period of drought. Annual precipitation, 10 to 20 
inches. = 

Characteristic trees: Bull or western yellow pine on the warmer, 
drier sites. Larch and the Dry Belt type of Douglas fir. 

In the second wet belt on west slope of Selkirks this type merges 
into a sub-type, somewhat similar to South Coast and higher up into 
the Alphine type similar to our North Interior. 

Extensive areas of this type have been logged clean, horse logging 
prevails and usually sufficient trees are left for seeding purposes. ‘The 
stand usually open, has a cover of grass and further opening seems to 
promote the growth of grass, although clumps and sometimes consid- 
erable areas of yellow pine seedlings are encountered. Slash or yellow 
pine appears to’assist natural regeneration due to shade produced, but 
has to be burned to prevent the spread of Dendroctonus bevicomas. 

Larch reproduction is encouraged by light burning either before or 
after logging, but after the first burn fires must be kept out. 

Many sivical problems need investigation in this type in order to 
secure the best natural regeneration of the desired species. 


SUMMARY 


In summing up, therefore, our forest problems are: 

Education—The foundation on which forestry rests. Not so much 
the education of the technical man in the practice of forestry, but the 
education of the general public as to what forestry means to the 
Nation. This is a democratic country and any movement can advance 
only as fast as public opinion. ‘The public must become forest en- 
thusiasts. knowing how to care for and how to make the best use of § 
the wood material grown. The lack of appreciation is illustrated by a 
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aw 
otection.—If. eeauen is the foundation, protection is surely the os 
-structure of forestry. It is the insurance policy that guarantees 
the investment in silviculture which can only be made on a business 
basis when this problem has been satisfactorily solved. 

— Silviculture.—The beautiful structure of forestry, possible only when 
Putt on a firm foundation of public opinion and sound, reasonable pro- 
Bes tection. In British Columbia we have a vision of the completed 
_ structure and are moving forward toward that point, but we realize | 
that the foundation and sub-structure must be completed first and are 
- concentrating on these, but at the same time we are clearing the field 
for silvicultural work by starting experiments to secure data in repro- 
y ES duction, growth, etc., on which silviculture is built. 
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FORESTRY ADMINISTRATION IN NEW BRUNSWICK? 
By Go oH. PRINCE 


New Brunswick, “he Province of Comfortable Homes,” is essen- 
tially a Forest Province. The area is about 177 million acres, Of about 
three and one-half times the area of Massachusetts, or a little over one- 
half the area of New York State. Over 12 million acres are classed 
as forest land, and of this area 7% million acres are Crown forest lands. 
The population is 388,000, giving on a per capita basis 13 acres of 
private forest land and 19 acres of Crown forest land. All forest lands 
are accessible and have already been logged over for spruce or pine; 
the forests have a remarkably sustained productive value, due largely 
to the fact of so many different species in commercial quantities which 
have become marketable one after another. At least 80 per cent of the 
forest land contains merchantable softwoods today, and vast quantities 
of hardwoods have as yet been practically untouched. The Province is 
lacking in extensive mines, and over one-half of the provincial revenue 
is derived from the forest lands. A temperate climate, with an average 
annual precipitation of about 44 inches, favors an average tree growth, 
as is seen by the fact that portions of the areas burned over by the 
great Miramichi fire in 1825 have already been logged over for spruce 
12 inches and upwards on the stump. The arinual cut on Crown lands 
averages 259 millions and on private lands, which are not all under 
regulated cutting policies, the annual cut is estimated at 350 millions 
per year. 

Settlement has gone on slowly for nearly two centuries and lumber- 
ing, ushered in by the ship-building industry, has as gradually developed 
for the last century and a half. ‘The overplus of population has found 
opportunity in other provinces. A happy economic balance has been 
established between the ratio of privately and publicly owned forest 
lands ; between the development of public utilities and forest resources, 
and between agriculture and lumbering, where the supply of local labor 
has satisfied the demand for New Brunswick lumber in foreign markets, 
The conservative policy of administration of forest lands adopted by the 


Government and the larger private owners in the past finds the Province 
comparatively rich in forest resources today. 


*Read before the Forestry Section of the American Association for the 
Advancement of Science, Dec. 27, 1921. 
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Our people have always been proud of her forests, and proud of the 
lumber industry with its picturesque and rugged lumberjack. It is this 
_ fine appreciation of our forests,, based not merely on sentiment but 
also on a realization of the ever-increasing value of the forest lands 
to the Province, that has gradually developed into a public opinion 

strong enough to lay the foundations and lend support to a modern 
forest policy in keeping with the economic condition of the Province. 


_. The first expression of public sentiment for further conservation was 
e the creation of a Forest School at the Provincial University. The 
; school, founded in 1908, has made possible the training of foresters to 
) aid in supplying the demand of Dominion and provincial forestry 
departments and _ private companies for technical men. ‘Today the 


graduates of this school are taking an important part in forestry admin- 
istration in Canada, especially west of the Great Lakes. 

In 1918 the New Brunswick forest act was passed, the forest fires 
act revised, and a Forest Service established within the Crown Land 
Department. 

The Forest Service is under the direction of an Advisory Board which 
consists of five members: the Minister of Lands and Mines, the Deputy 
Minister, the Provincial Forester, and two Provincial lumbermen. ‘The 
Forest Service is authorized to administer all matters of the forest act, 
including : 

(a) The enforcement of all statutes, rules and regulations relating 
to forestry, hunting, and fishing and the protection of the forests, game, 
and fish. 

' (b) Protection of the forests from fire. 

(c) The construction and maintenance of permanent improvements 
such as forest telephone lines, lookout stations, ranger cabins, trails, 
etc., as are deemed necessary to the proper enforcement of this act. 

(d) Reforestation. 

The Province is divided into some thirty-five districts and a perma- 
nent forester ranger assigned to each district. The forest rangers are 
supervised by inspectors-or foresters, and aided in the performance of 
their duties by temporary help such as game and fire wardens or 
assistant scalers, as required. Appointments of forest rangers are made 
by competitive examinations in scaling, game protection, and forest fire 
prevention, and only permanently appointed after six months’ proba- 
tionary period. 
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Scaling the season’s cut of logs from Crown lands, patroling for 
trespass, and inspection of the ‘logging operations, keeps the forest 
ranger and his helpers busy during the winter season. The logs are 
counted, and a sufficient number of each species scaled to ensure a 
reliable average. A system of fortnightly reports on each operation 
shows the number of logs counted and scaled as cutting proceeds. 
Copies of these reports go to the operator and licensee, as well as to the 
department, and any difficulties are thus adjusted at once. ‘The in- 
spectors and chief scaler act as check scalers. During the 1920 fiscal 
year the forest rangers, with their helpers, counted and scaled about 9 
million pieces or 365 million board feet, the stumpage collected being 
well over 1% million dollars. 

Practically all of the Crown lands are leased on long-term licenses, 
the sawmill licenses being for 20 years and pulpmill licenses for 30 
years. In addition to the stumpage rate paid on all species cut, a fire 
tax of one-half cent per acre and a mileage rental of $8 per square mile 
is collected from the licensee, besides a bonus rate varying from $20 to 
$100 per square mile and fixed when the present licenses were issued 
in 1913. ‘This bonus is paid in two instalments during the period of the 
lease. A fixed revenue is thus received in addition to the stumpage 
dues. A few. hundred square miles of scattered parcels of Crown lands 
are handled on a timber-sales policy on a 2-year lease, where the only 
charge is the stumpage rate fixed by competitive bidding. Stumpage 
rates of timber sales are generally higher than the stumpage rate on 
long term leases. 

Cutting is done mainly under a diameter-limit system, the minimum 
diameter being 12 inches ‘inside bark on the stump for red and white 
pine and spruce, and 10 inches for jack pine. ‘There is no diameter 
limit for other species, the diameter limit on balsam fir being abolished 
to encourage cutting this species and thus improve the forest. Double 
stumpage rates are charged on all undersize trees cut in contravention 
of the regulations. Tops must be taken out to 6 inches and stumps 
cut below a point 16 inches from the ground. The stumpage rates in 
force during the present season are $5 per thousand for spruce and 
pine, $4.50 for hemlock and fir, $4 for poplar, $2 for white birch, and 
$1.25 for other hardwoods, while railroad ties are 12 cents each. A 


reduced rate has been fixed for timber injured by the budworm or 
by fire. 
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With regard to the timber regulations on private lands, all the large 
land owners, controlling at least half of the privately owned forest land, 
cut under a policy of sustained yield to a diameter-limit system, some- 


what after the Government policy. It is on the small individual hold- 


ings of a few square miles, and the farmers’ woodlots of a few hundred 
acres, where portable mills or pulpwood operations lumber without 


thought or provision for the future stand. It is estimated the cutting 


is going on much more rapidly on private lands as a whole than on 
Crown lands, as the cut on private lands is controlled directly by the 
desire of many of the small owners to realize immediately all the profits 
they can on the investment, and by the rise and fall in the market price 
of pulpwood, lath, and small dimension lumber. ‘The export of pulp- 
wood from Crown lands is prohibited, but considerable pulpwood is 


exported from private lands. 


The New Brunswick forest fires act, designed for the protection of 
Crown land forests, and revised in 1918 and again in 1921, contains 
much modern forest fire legislation that is adaptable to New Brunswick 
conditions. The outstanding development during the past season was 
the demand from the public for the protection of all privately owned 
forest lands as well as the Crown lands by the Forest Service organiza- 
tion. ‘The hearty co-operation received from the licensees, as well as 
from the private timber land owners, in respect to fire prevention was 
of immense value in coping with the serious fire situation which oc- 
curred during the past year. 

The closed season in New Brunswick, during which a permit is re- 
quired to set out fire, is from April 15 to October 15, but in normal 
seasons the hazardous conditions do not extend over a period of more 
than four weeks, generally in May or June. The 1919 season was 
considered normal, the 1920 season was very severe over a short period, 
hut the 1921 season was extremely abnormal, extending over a period, 
with scarcely any relief, from the first of May until September. Each 
year has demanded an increased expenditure of money for fire protec- 
tion and a more intensive organization. The Forest Service has not 
extended over a sufficient number of seasons to judge the improvement 
accurately. The acreage burned last season was 70 per cent of that of 
1920, and the damage to standing timber about 50 per cent of the pre- 
ceding year, since much of the land burned over in 1921 was previously 
burned land. ‘Io keep forest fires from spreading over previously 
burned land is a more difficult task than in standing timber, due partly 
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to the general opinion of the public that burned-over land is of little 
present value. MS 

As to the causes of fires, settlers’ fires, railways and pleasure seekers 
have been the main causes. Last season comparatively little damage 
was caused by settlers, as all burning was prohibited after May 10 for 
the dangerous period which lasted all season. Railway fires were fewer 
in number last season, and damage also slight. Fifty-five per cent of 
the fires were caused by pleasure seekers in the forest, such as fisher- 
men, picnic parties, campers, and others who were careless about extin- 
guishing fires and smoking. Miscellaneous causes, such as lightning, 
haymakers, farmers hunting stray cattle, berry pickers, sparks from 
burning buildings, or defective flues near forest lands, accounted for 15 
per cent of the fires during the past long dry season. In three seasons 


of effort in fire prevention, settlers’ fires and railway fires have been 


reduced to a point where little trouble is expected in the-future, and it 
is now possible to give more attention to the elimination of fires by 
pleasure seekers. ; 

The forest rangers during the fire season were supplemented with 
railway patrolmen and lookout men, and by a force of over 1,000 tem- 
porary men who acted as deputy fire wardens and were paid when 
actually working in connection with fire protection. 

Since 1919 the department has built 140 miles of telephone line and 
now has direct communication with the forested interior of the Province. 
Co-operation is maintained with the New Brunswick Telephone Com- 
pany and private lumber companies in this work. 

Six lookout towers have already been constructed, and it is expected 
that several more will be built before next fire season, so that practically 
all of the forest area will be intensively covered with lookouts. Look- 
outs are especially adapted to New Brunswick, and were of immense 
value during the past fire season. Co-operation is maintained with the 
Crown land licensees, the several private land owners, and with the 
Geodetic Survey of Ottawa in this work, the policy being to develop 
co-operation. 

The Fairbanks-Morse fire pump, and lately the Wonder Fire Pump 
of Vancouver, have been added to the fire-fighting equipment. ‘These 
pumps have been found especially valuable in the matter of regulating 
slash burning, and many of them have been purchased by private owners 
since their effectiveness has been demonstrated by the department. 
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Particular attention has been given to publicity and propaganda. 


_ Large cotton fire signs are stretched across highway roads. Large metal | 


fire signs are placed at the sides of roads, while thousands of metal fire 


posters are used in the woods. Paper posters are used in general stores, 
country post offices, stations, etc. Pamphlets and fire-prevention cards 


are distributed through the mail. The clergy, the schools, the Boy 


Scouts, all have helped to teach fire prevention, while the Canadian 


Forestry Association co-operates annually by giving illustrated lectures 
and moving pictures throughout the Province, and by the distribution 
of literature designed to develop a spirit of carefulness with fire. 

The forest ranger is at all times of the year an active game warden, 
while temporary game wardens are on duty during the open season and 
at, other times as conditions warrant. Practically all the forest land is 
covered with a network of sporting lodges and hunters’ camps, owned 
by licensed guides, and a large number of non-resident sportsmen visit 
the Province each year to hunt and fish. Deer and moose are plentiful, 
as are also trout and salmon. Beaver are again on the increase, and a 
considerable number are now trapped each year under permit. Recent 
legislation in respect to game protection includes royalty on furs; pro- 
hibition of the sale of wild meat except by the person who killed it; 
close season on partridge; a shortening of the open season for big game 
by two weeks, effective in 1922; an increase in the price of big-game 
resident licenses ; and provision for the establishment of game preserves 
on Crown lands, one of which is now in operation. 

The protection of migratory birds is under the jurisdiction of the 
Federal Government, as are also the fish hatcheries maintained within 
the Province and the protection of fish in tidal waters. The annual 
provincial revenue received from the fish and game amounts to about 
$75,000, which is small in comparison to the revenue received from the 
forests. ‘he protection of the game, however, has greatly increased 
the value of the forests as a recreational resort, which is shared by a 
large number of the resident population, and thus the benefits arising 
cannot be measured in terms of money alone. 

To make possible the adoption of improved methods of management 
in the future, a very intensive classification of the Crown lands is being 
made. About four million acres have already been classified and a 
caliper estimate made of all timber by size and species down to 6 inches 
on the stump with complete soil and timber type maps to various scales. 
In addition, permanent land lines and boundaries are established be- 
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tween granted and Crown lands according to the standard system of 
“Jand surveying. Studies of annual growth and reproduction of the 
commercial species is a part of the regular survey work. In estimating, 
the strip method has been adopted on a 4 per cent basis, and the survey 
is one of the most comprehensive undertakings of its kind. The amount 
of data collected is sufficiently intensive for the preparation of up-to- 
date plans of management based on sustained yield. Lands found unfit 
for agriculture are classed as permanent forest land by the Government. 

This forest survey, which was inaugurated in 1916, received the ~ 
benefits of advice and direction in the many problems from the Com- 
mission of Conservation. Lately the Dominion Forestry Branch has 
taken over the work of the commission. Much of the field work in 
connection with soil classification, stem analysis, Pressler boring, and 
reproduction studies, as well as the compilation of data, was under the 
direct supervision of the commission. 

The benefits resulting from the forest survey have already - been 
demonstrated in many ways. ‘The plans and lines on the ground are 
invaluable to the department in the matter of administration and fire 
protection, while the work as a whole is receiving recognition from the 
licensees of Crown lands. Already the data on about one-third of the 
area examined to date are being turned over to licensees for a propor- 
tion of the actual cost of examination. ‘he department has also upon 
urgent request made valuation surveys of private lands, and many of 
the foresters trained in this work are now with lumber companies con- 
ducting forest survey work. An organization of foresters is main- 
tained sufficiently large to examine from 800,000 to 900,000 acres per 
year, and also upon request to supply lumber companies with maps and 
data on areas already estimated. 

In order to prescribe the best cutting method for black spruce stands 
which do not reach merchantable size, due to adverse conditions affecting 
growth, an area of 500 acres of this type was reserved in 1919 for a 
period of 25 years for experimental logging studies. ‘This area has 
been logged over under technical supervision by the lumber company 
co-operating. The productiveness of this type may be seen by the 
fact that nearly 6,000 cords of material suitable for pulpwood, was cut 
from this plot. Each method of cutting was sufficiently large for com- 
mercial logging, and will form under intensive study conclusive results 
in the future. Permanent sample plots have been established, native 
white spruce seed sown, and imported seedlings planted. ‘The Commis- ° 
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sion of Conservation, and later the Dominion Forestry Branch, Ottawa, 
and the Bathurst Lumber Company co-operated with the Forest Service 
in this work. It is planned to extend this experimental logging to stands 


cut under present timber regulations, with a view to improving upon the 

' present logging methods. The Forest Service has also co-operated with 

. the Dominion Entomological Branch, Ottawa, in conducting a spruce 
_ budworm survey of the Province during the past three years. Through 


co-operation with the Dominion Woods Products Laboratories of Mon- 
treal the softwoods and hardwoods of the Province are being investi- 
gated as to strength and suitability for various uses. 

“In summing up, I have tried to give a general idea of forestry 
development in New Brunswick and to show how one administrative 
organization is attempting to handle all present regulations, including 
game protection, pertaining to the provincially owned lands, to co- 
operate with private owners of forest lands and forestry organizations 
in furthering protection and research work and through the generous 
provision made by legislation to make an accurate inventory of the 
forest resources of the Province, with a view to more intensive and 
efficient administration in the future. 


” 


RESEARCH WORK OF THE DOMINION FOREST SERVICE 


By W. GincHRIst WRIGHT 


‘Dominion Forestry Branch 


The development of forest investigative work in Canada has not 
followed by any means the same course as similar work in the United 
States. South to the border, the organization of the Forest Service 
preceded that of the National Forests, and a large amount of the first 
forestry work that was attempted was investigative in character and 
unhampered by problems of administration. In this country, on the 
other hand, a great part of the efforts of foresters has been directed to 
administration, and it is only within the last few years that investigative 
or research work has assumed any importance. Though most of the 
first investigative work carried out was on general lines, more detailed 
studies were undertaken by various agencies, and much credit is due 
to the forestry departments of some of the pulp companies for work 
of this nature. There was, however, no co-ordination in the work and 
the necessity of some permanent general organization for research 
became apparent. An attempt was made by the Dominion Forest 
Service to establish some such organization in 1915, but loss of men 
by enlistment and the needs of the war generally, made the postpone- 
ment of the scheme necessary. However, the enormous wastage during 
the war and the great increase of capital invested in the pulp and paper 
industry caused thinking minds to realize the necessity of developing 
methods of keeping on a permanent basis the trade dependent on 
Canada’s timber resources. The beginning of 191%, therefore, saw 
the commencement of a series of investigations by the Commission of 
Conservation in the pulplands of Quebec, and in the following year the 
Dominion Forest Service was able to make a start on the organization 
of an experiment station in the white-pine region of Ontario, as a 
nucleus for the postponed permanent general organization for research. 
Meanwhile, the more progressive pulp companies continued their experi- 
mental work, mainly in the direction of planting. I am, however, not 

“Read before the Forestry Section of the American Association for the 
Advancement of Science, Dec. 27, 1921. 
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in a position to speak for these private agencies of research, nor for 
the forest services of the timber-owning Provinces. I propose to 
sketch very briefly the work being undertaken by the Dominion Forest 


‘Service, including work inaugurated by the Commission of Conservation 


now being carried on by the Dominion Forest Service. 
The research activities of the Service fall into three groups, and may 


conveniently be discussed under these three heads: work on the pulp- — 
lands of the East, in the white pine region of the East, and on the 


Dominion Forest Reserves in the West. 

The ultimate problem is the same in all three cases. How shall we 
secure a continuous crop of desirable species? If by cutting regula- 
tions, we must find a method, if by planting, we must examine the 
economic possibilities of planting. This, and any decision as to the 
desirability of a species, involves a study of the economic and silvical 
characteristics of the species and a study of yield. 


PULPLANDS OF ONTARIO, QUEBEC, AND NEW BRUNSWICK 


As already indicated, the flow of capital for permanent investment 
to the pulp and paper industry and the building up of communities 
dependent entirely on that industry for their existence, showed the need 
for some consideration of future timber supplies. 

The first investigations undertaken consisted of a survey of cut-over 
lands on the Laurentide Company’s holdings in Quebec. It was appar- 
ent from the results of the first season’s work that the problem could 
not be solved by this method alone, and in 1918 the Commission of 
Conservation and the Laurentide Company co-operated in the organiza- 
tion of a permanent experiment station at Lake Edward. ‘This area is 
in the company’s cut-over limits, and is very typical of cut-over pulp- 
lands in that part of Quebec just north of the St. Lawrence. Once a 
white pine and spruce stand, it has degenerated through the usual se- 
quence of cuttings into a mixed-wood type—yellow birch, balsam fir, 
spruce and white birch, with the softwoods mainly as an. understory. 

The main object of the work here is to study by means of permanent 
plots the factors influencing natural regeneration of cut-over pulplands. 
Experiments are being made with artificial reproduction, and some study 
is being made of burned-over areas. It is hoped that it will be possible 
to establish an experimental area in nearby pulpwood operations, and 
thus allow necessary extension of the studies to experimental cuttings. 
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Such an experimental area was established in New Brunswick in 
1919, in co-operation with the New Brunswick Forest Service and the 
Bathurst Lumber Company. ‘The area chosen lies within the range of 
the greatest Miramichi fire of 1825, and is covered by an even-aged 
stand of spruce, with an admixture of poplar and white birch. The 
area was cut over in 1919 under the supervision of a forester; cutting 
was carried out to various diameter limits, ranging from 6 to 12 inches; 
slash was disposed of by various methods and a number of permanent 
plots have been established to take care of the various phases of the 
study. 

In addition to the survey of cut-over lands already mentioned, similar 
surveys have been undertaken on the holdings of the Riordon Company 
in Quebec, and of the Abitibi and Spanish River Pulp Companies in 
Ontario. 

The importance to the pulp industry of planting up accessible areas, 
as an alternative to relying on. natural regeneration of distant cut-over 
lands for future pulpwood supplies, has been realized by the Laurentide 
Company. This company has carried out extensive experiments in 
connection with its general planting scheme, and the data and results 


obtained have been placed at the disposal of the Dominion Forest 
Service. 


WHITE PINE LANDS OF EASTERN CANADA 


The problem of securing a continuous crop has not received the same 
attention from the lumber industry as from the pulp and paper makers. 
However, there is no doubt that the problem is of equal importance and 
a start has been made to deal with it. 

The main part of the work in this region has been carried on at the 
Petawawa Forest Experiment Station, established in 1918. The growth 
here is about 45 years old and is typical of that following a single fire, 
in the range of white pine in eastern Canada. 

There is no large pine such as is being cut for saw logs in Ontario; 
studies of cutting methods to secure pine reproduction are limited to 
that extent, and it has been necessary to supplement these studies by 
work outside the reserve. It is proposed, further, to establish experi- 
mental areas in Ontario, similar to the one on the Bathurst Company’s 
limits in New Brunswick. 

A study is being made of the economic possibility of increasing the 
proportion of softwoods in the poplar-birch-pine association and thus 
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improving the value of this mixed type of forest. Systematic experi- 
mental cuttings of poplar and white birch have been made, to release 
softwoods already established and to provide more suitable conditions 
for the establishment of softwood reproduction. ‘These cuttings were 

_ made under commercial conditions, the material being sold under regu- 
lation on a stumpage basis. 

_~ No experimental planting has yet been undertaken, but preparations 
are under way to have this started next season. Studies of yield of 
white pine, red pine, jack pine, and spruce are in progress. Thinning 
experiments are being undertaken and material is being gathered for site 
classification. This work, like that on natural reproduction, has been 
extended to cutting operations off the reserve. 

Simultaneously with these studies of yield, an extensive study is 
being made of taper and of the application of Swedish methods of 
estimating volume. We hope to develop the use of these methods for 
commercial purposes and for accurate measurement of standing timber 
in investigative work. Commercial use of the methods is being made 
by the Wayagamack Pulp and Paper Company and, in periodic volume 
measurement in connection with permanent plot work, there is a dis- 
tinct advantage in a means of volume measurement that does not involve 
cutting sample trees. 

The results obtained so far have encouraged us to extend the work 
to spruce in New Brunswick, and to spruce, jack pine, lodgepole pine, 
and other species on the forest reserves in the West. 


DOMINION FOREST RESERVES 


Conditions vary greatly through the forest reserves. Spruce is gen- 
erally distributed; poplar and jack pine form the fire type in Manitoba, 
Saskatchewan, and northern Alberta; lodgepole pine on the east slope 
of the Rockies. ‘The wet belt in British Columbia provides the Douglas 
fir-larch and cedar-hemlock types, and the dry belt the yellow pine type. 
However, the main general problems are the sameas in the East and 
the same studies are being carried on. The enforcement of cutting 
regulations on timber sales is a well established principle on the forest 
reserves, and this feature is favorable for research in connection with 
logging operations. 

This outlines very briefly the research work of the Dominion Forest 
Service. It is a record of beginnings rather than results. Develop- 
ment has been slower than south of the border. We are greatly in- 
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debted to investigative work done by American foresters, and inter- 
change of views between Canadian and American foresters have taken 
place. This has so far been the extent of co-operation in forest re- 
search. Closely allied studies are being undertaken in the two coun- 
tries, and results should be comparable; this points to the necessity of 
similar methods in carrying on the work. We hope it will be possible 
to establish a closer and real co-operation between the work here and 
corresponding work in the United States. 


The immediate problems that we have in front of us may be sum- 


marized : 

We want to know what our timber resources are; we want to ensure 
a continuous crop of desirable species, either by cutting regulations or 
by artificial means ; the desirability of any species depends on economic 
and silvical characteristics and on yield; in connection with this we 
want to know the economic possibilities of thinnings; in order to carry 
out studies of yield we need some simple, quick, and accurate method 
of determining volume of standing timber, and if we can develop the 
application of this method to commercial conditions, we will be within 
measurable distance of a universal volume table. 

We have a long way to go. We have not yet made anything like a 
complete inventory of our resources; we know very little about methods 
of ensuring continuous reproduction of desirable species by natural 
means, and we know very little about the economic possibilities of 
establishing forests by artificial methods. We are, however, beginning 
to know something about the research methods that may be expected to 
yield results, and the work we have been able to do so far and the 
enthusiastic co-operation of lumbermen, pulp and paper makers, private 
foresters, and provincial foresters encourage us to proceed. 


SOME PROBLEMS OF FOREST PATHOLOGY IN ONTARIO 


NEEDLE Bricut oF Wuitr PINE 


By jf. Hy FAutr, 


_- The forests of Ontario are extensive, they are unregulated, and they 


include in their wide expanse the northern limits of distribution of 


most of the tree species of eastern North America. Under these cir- 
cumstances it is not surprising to discover that they present a vast 
number of problems in forest pathology, many of them of fundamental 


_ smportance in relation to fire, productivity, stumpage values, and type 


successions. ‘The investigations now in progress on these problems are 
proceeding mainly along three lines: (a) tabulation of the timber 
diseases of Ontario with respect to causal agents, host relationships 
and distribution, (b) foundation studies on the butt rots, (c) consid- 
eration of special problems in response to special demands. 

Considerable progress has been made in the work of tabulation. 
Collections of materials are being assembled, and data on the features 
as indicated above are being accumulated. Several undescribed diseases 
have come to light. In the course of tabulation it has been somewhat 
of a revelation to learn how many of the timber diseases encountered 
have been so far untouched, and how little is known of some that are 
obviously both common and destructive. To none does this apply in 
greater degree than the butt rots. 

Butt rots constitute the outstanding destructive agencies at work in 
our Ontario forests. No forest is exempt, and every mature stand 
becomes more and more susceptible with increasing age. The time 
inevitably comes when they bring about an accelerated loss of stumpage 
values through deterioration. ‘They are also responsible for most wind- 
falls and consequently for the vast amounts of débris that litter the 
floors of our forests, affording a limitless supply of highly combustible 
wasted materials. And finally butt rots are dominant influences in 
relation to the succession of cover types in unregulated forests. For- 
tunately they are almost altogether restricted to mature or suppressed 
timber ; young trees are practically immune. This fact greatly simplifies 
the problem of control. Plainly butt rot problems will be very largely 


solved in the administration of any good policy of forest management. 
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One of the unexpected drawbacks encountered in investigating 
rots has been the lack of information on even the identity of the ca 
organisms. ‘This applies especially to the larger number of butt rots” 
of conifers. Balsam rots may be cited _as an extreme case ; though sev- - 
eral types occur in living balsam trees, nobody as yet, so far as the 
literature shows, has definitely established a connection with a specific 
causal factor in any single case. ‘To help meet this situation investiga- 
tions were begun two years ago, and are now being carried on with 
fruitful results. ‘The methods employed are those so successfully used 
in cultural diagnostic studies of bacteria. ae 
But there are other fundamental problems of even greater importance — 
calling for solution, such for example as the rate of progress of butt 
rot infestations, the relation of butt diseases to the age of the host — 
species, to the specific resistance of the host and to environmental 
factors. And here we would include such topics as.soil characters, 
crowding, mixed stands, and climate, all of which have a direct bearing 
on the relation of butt diseases to yield and hence to the question of 
the right time of harvesting. The solution of these problems will 
demand time, patience, and a force of trained investigators, but the 
results attained will be of the greatest value in the administration of our 
forests of today and tomorrow. ] 
Among the special problems that have been called into review, par- 
ticular attention has been given to the needle blight of the white pine. 
This malady is especially prevalent in some of the white pine stands of 
northern Ontario, and though perhaps not so frequent elsewhere, may 
be found to occur in any part of the Province. An investigation was 
undertaken in 1918 and continued in subsequent summers at the request 
of the Forestry Branch of Ontario for the purpose of determining its 
nature (especially whether or not it be contagious) and its effect on 
pine stands suffering from its attacks. ‘The existence of this disease 
appears to have been reported to the Branch for the first time from the 
Timagami Forest Reserve in 1905, and again from the same area in 
1908, 1912, 1913, and 1917. Mr. C. EK. Hindson, Chief Ranger of the 
Timagami Forest Reserve, wrote in August, 1912, stating that “a large 
number of pine trees in the vicinity of Timagami Lake have turned 
brown and appear to be dying.” ‘The greater part of the research has 


: "ee 
been carried out in Timagami, an area located about 300 miles north 
of Lake Ontario. 
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- The most striking of the symptoms of blight consist of a yellowing or 
reddening of the new partly grown needles very shortly following their 
emergence from the buds, an event that occurs in late June or the first 
part of July. The discoloration continues progressively from the tips 
of affected needles downwards over an interval of about two. weeks. 
The upper part of the tree is usually most severely affected although 
all parts are commonly involved. The extent of the blighting is most 
frequently uniform for all needles of any single fascicle, and shows 
itself in varying degrees up to totality. 

It was soon ascertained that the injury was not a winter killing of 
the foliage, an enzymatic disease, or due to fungi or insects, nor could 
it be induced in healthy branches by fusing them at freshly abraded 
spots with diseased branches of affected trees. It was discovered in 
1919 that the trouble lay in the roots, that the absorbing roots were 
largely dead in blighted trees, as a result of which at the time the new 
needles are expanding there is a sudden demand for a greatly increased 
supply of water which cannot be delivered. Consequently the young 
needles turn pale and then redden from the tips downwards. The 
foliage of trees recovering from blight in later years may be short, tufted 
and pale, but there are other factors to be considered in that connection. 
The cause of the killing of the absorbing roots has not been fully 
demonstrated, but there is evidence to show that it may be brought 
about by a drying out that takes place in periods of drought in shallow 
or leachy soils. Owing to the dry weather experienced in the summer 
of 1921, the blight, while not as abundant in Timagami as in 1918, was 
more sharply defined than in 1920. 

But white pine (Pinus strobus) is not the only tree affected in the 
blight areas, although it probably suffers much more severely than 
other types; proof is accumulating that shows that other timber species 
are involved to a greater or less extent, depending on their relative 
susceptibilities. A full account will be published when the investiga- 
tions in hand have been completed. 

The question of needle blight has come into consideration in relation 
to another problem, namely, the possibility of distinguishing between 
needle blight and discolorations due to sulphur fumes in areas within 
the possible range of sulphur dioxide emanations. They can be dif- 
ferentiated during the growing season, but probably not at any other 
time. Observations on both phenomena have shown that burning of 
the leaves from sulphur fumes takes place rapidly and whenever condi- 
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tions of temperature and humidity are favorable, and the injuries are 
not necessarily restricted to thé needles of the current season, although 
these are the ones that are most susceptible. As has been seen, needle 
blight occurs at a definite period in relation to the emergence of the 
needles from the buds. In the early spring, that is, before the buds 
break, it is doubtful if it be possible to distinguish with certainty needle 
blight from winter browning or from injuries due to sulphur fumes. 

Observations on the needle blight have now been carried on for four 
years, and the status of 633 white pine trees whose histories have been 
followed since 1918 is summarized in the table that follows. 


Bliohted trees Studiede omc since a cee ose o staid elonohserenr eerie rhea 358 
Checks* (healthy trees) 2355 ca sik een ane oe On eee ae 275 


Of the checks two only have developed blight and under known con- 
ditions. They blighted in 1919 following a partial lifting of the thin 
soil cover and its permanent displacement from the bed of coarse 
broken rock on which it lies—the action of ice. ‘These trees died in 


1921. ‘The blighted trees have been divided into two classes: (1) Those | 


with trunks 6 inches or less in diameter, b. h. (II) Those with trunks 
more than 6 inches in diameter. 


F Died Showin 
Blighted Total per : 18 | Apparently 
in 1918 | 1919 | 1920 | 1921 cent dead es recovered Doubtful 
ace 147 2 6 2 6.8 24 105 | 8 
le Seco aa 211 12 20 18 Pit 80 44 37 


From the results obtained it is reasonable to conclude (1) that young 
stands are not likely to be seriously depleted by needle blight; (2) that 
injury to heavily blighted mature stands may be so great as to be a 
deciding factor in determining the time of harvesting; (3) that in 
regions subjected to sulphur fumes, it is possible to differentiate between 


blight and sulphur fume injury if the examination be made at the 
right time. 
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AMERICAN TREES IN SCOTLAND? 
By JoHN SUTHERLAND 


The receipt of intimation of the annual meeting of your Society has 


j impelled me to send a message of fellowship and good will from Scot- 


land, where it is earnestly desired that the conferences which are in 
progress at Washington will establish a never-ending friendship between 
our two countries, and so securely seal the bonds of kinship and lan- 
guage contracted during centuries past that generations to follow will 
be able to rejoice that the conflict of recent years has actually accom- 
plished this result. 

Silviculture has already found new life in both Continents through 
the war, and on this account alone foresters can unite in mutual con- 
gratulation. Your members came over to join forces with the British 
Forestry. Directorate in France in the operation of excessive exploita- 
tion, a duty uncongenial, but necessary. We were glad of the oppor- 
tunity for intercourse and co-operation which their advent created. We 
admired the resource and expedition of the American Forestry Engi- 
neers, and it is a pleasure to be able to make acknowledgment of their 
comradeship and support in strenuous and difficult experiences. 

To your country we are indebted for some trees which give good 
promise of utility for British afforestation, and a reference to these is 
the technical object of this paper. 

The two species which occupy the premier place of favor in this 
country are Pseudotsuga douglasti and Picea sitchensis. The former 
was introduced in 1828 and the latter in 1831, both by David Douglas. 
P. douglasii has been tested in each of its two varieties, and it is be- 
lieved that the Oregon type is well adapted for our climate and can be 
planted with advantage, while the Colorado type is likely to prove less 
profitable. For 30 years the Oregon tree unfortunately was only 
planted spasmodically for the decoration of private parks, but some 
have reached remarkable dimensions. One in central Scotland planted 
in 1834 has attained a height of 115 feet with a quarter girth content 
of 5%3 cubic feet. There are many similar examples in different 


* Read by C. D. Howe before the Forestry Section of the American Association 
for the Advancement of Science, Dec. 28, 1921. 
71 


2 JOURNAL OF FORESTRY 


localities. ‘The first plantation of the species was established in 1860, 


but it was mixed with Larix europea which, however, were all cut out 


early. At 52 years of age the average tree height of this plantation 
was 88 feet and the content volume in 1914 with 143 stems per acre 
was 6,276 cubic feet. It has not been felled, but when 40 years old £200 
per acre was offered for the crop. Another plantation mixed with 
Thuja gigantea was planted in the year 1879. The estimated annual 


increment was 100 cubic feet per acre. A third plantation, originally 


mixed with Picea excelsa, now 54 years, recently measured, gives with 
215 stems per acre 6,575 cubic feet, while a fourth at 55 years with 65 
trees on each acre yields 7,940 cubic feet. Both measurements are 
true under bark and the height average in the former was 82 feet and 
in the latter 106 feet. 

The tree seeds copiously, but it has not been possible so far on a 
proper scale to test its power of natural regeneration. 

Some foresters surmise that it requires shelter, but isolated trees and 
small groups are found growing satisfactorily in exposed situations. 
For durability and strain the timber is quite satisfactory and the tree 
flourishes in all parts of Scotland where the soil is gravelly or a fresh 
loam of fair depth. 

Picea sitchensis has greater wind resisting power than P. douglasu, 
but it is more susceptible to frost in the seed beds, and until about 25 
years ago was never planted extensively. It has attained a height of 
125 feet at 70 years and 111 feet at 56 years, with a breast-high girth 
of from 13 to 14 feet. A plantation of 80 acres on an exposed peat 
fiat between 700 and 900 feet above the sea was set down in 1879 and 
at 42 years 660 stems per acre, averages 60 feet in height with a con- 
tent of 6,620 cubic feet. There are several younger plantations; one 
small area at 21 years records, with 580 stems, 2,120 cubic feet per acre. 
The height growth here is 41 feet, and the plantation is interesting in 
respect that the plants, 537 to the acre, were placed at 9 feet apart 
without mixture. 

In the early stages it far excels Picea excelsa in vigor and height 
growth, and it has the special advantage of finding a congenial site in 
peat land, of which there are great expanses. It develops better on the 
West Coast than on the East Coast, and even at 1,300 feet above the 
sea, inland, it is found to grow well. 


Compression tests of the lumber have given good results—better than 
those of P. douglasii. 


¢ 
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As an indication of the present-day silvicultural opinion, it may be of 
interest to mention that the Forestry Commission is planting in Scotland 


about 6 per cent of P. douglasii and 17 per cent of P. sitchensis, while 


this season our nursery stock of seedlings and transplants of the former 
is 6,500,000, and of the latter 7,000,000. So far neither species has 


_ succumbed to insect or fungi depredations, but Dr. Malcolm Wilson 
~ (Edinburgh) has discovered an attack upon the Douglasii by a species 


of phomopsis, a sub-genus of Phoma. ‘The fungus has been found 
in both nurseries and plantations and has been named Phovopsis 
pseudotsuga. 

The distances at which P. douglasii is now planted are from 6 to ¥ 
feet, and P. sitchensis about 5% feet. The spacing of these species 
has been the subject of controversy, but the consensus of opinion of 
experienced men favors a lighter settlement of plants per acre than 
hitherto in vogue. 

The remaining species, of which some knowledge has been acquired, 
chiefly through selected and scattered examples, are: 

1. Thuja gigantea, introduced in 1854, which although sensitive to 
frost thrives on the West Coast. ‘The recorded growth increment is 


not encouraging, but planted pure, under favorable conditions it may 


yield a better return. 

2. Abies grandis is a rapid grower and promises to keep free from 
insect and fungous attack better than Abies pectinata. It has made 
87 feet in height in 43 years. 

3. Abies nobilis, introduced by Douglas in 1830, promises well for 


' planting in deep peat on fairly high elevations, and has made 73 feet 


in height in 42 years and 70 feet in 33 years. It is suitable apparently 
for a colder climate than the majority of American immigrants. 

4. Tsuga albertiana has many points of interest and experimental 
planting of it will proceed. So far there are no sufficiently large pure 
plantations of the tree, but it is found in mixture in many places. 
Some plants are believed to have been brought here in 1736, but the 
earliest recorded receipt of seed was in 1850, when it was conveyed by 
Jeffrey. This seed was sown at Cairnies in Perth County. ; 

5. Pinus insignis, imported by Douglas and Coulter in 1833, grows 
well on the West Coast, but it bears frost badly. It thrives near the 
sea and is used for shelter belts. A severe frost in the winter of 
1860-61 caused the loss of many young trees and created an atmosphere 


of doubt as to its suitability. 
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6. Pinus strobus and P. monticola. Both seem to be liable to attack 
from Cronartium ribicolum. ~The former was brought to Britain in 
1705 and has mainly achieved recognition for decoration. 

y. Larix occidentalis was first planted in 1903 and it is not deemed 
so suitable for our climate as European and Japanese larch. A hybrid 
of Larix europea and of Larix leptolepsis, discovered here some years 
ago by Mr. David Keir, head forester at Blair Atholl, Perth, is a most 
interesting tree. It gives promise of rapid, regular and straight growth 
exceeding that of the parent tree and at the same time so far has 
escaped injury from Peziza willkommii. This hybrid might be of 
interest to American forestry. 

8. Picea alba has not been extensively used, but it grows well on poor 
soil and at a considerable elevation. It has been planted and survives 
at 1,800 feet, but this is quite exceptional. 

We are indebted to the United States and to Canada for the trees 
mentioned and many others which have beautified our country and have 
helped to create an interest in silviculture, but scientific observation of 
them over a period of years has never hitherto been possible, because 
no organized institution existed for the purpose. ‘The position in this 
respect has altered through the constitution in 1919 of the Forestry 
Commission which now has established provision for research. It may, 
however, be an accepted fact that coniferous trees from your Western 
Coast will advantageously increase our commercial silviculture, and 
that these trees as a rule flourish best upon our West Coast where 
climatic and other conditions more closely approach those of their 
habitat of origin. 

The seed which is exported from the United States and Canada and 
the seed which America imports is often disappointing. It has been 
found for example that seed of P. douglasii, despatched as from the 
Oregon region, is mixed with that from Fraser River and Colorado. 
The germination quoted or guaranteed is oftentimes unreliable, and 
there have been other causes of complaint. It is suggested for your 
consideration that a form of State test and guarantee might be inaugu- 
rated on both sides whereby the consignees could, with confidence, rely 
upon the quality of the supplies in which they invest, and if this matter 
is deemed of sufficient importance by your Society and steps are taken 
to represent the situation to the authorities, it may be possible in the 


near future, through diplomatic sources, to achieve some degree of 
security from misadventures in this trade. 
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A White Fir Volume Table. By Donald Bruce, University of Cali- 
- fornia, Bul. No. 329, University of California Press, August, 1921. 
kp. 5. 


This is merely a complete volume table (Scrib. Dec. C) for white 
pine (Abies concolor). The interesting differentiation is made into 
separate tables for each “Site’—according to the number of 16-foot 
logs contained in the tallest 10 per cent of merchantable trees. Thus 
Site I is 9.6 logs or over; Site II, 7.6 to 9.5 logs; and Site III, 7.5 logs 
or under. 

The author says: “It has been found impossible to prepare a single 
table that would be accurate for the whole State of California, since 
growing conditions differ widely, and differences in the form or shape 


of trees of similar height and diameter result. It has been established, — 


however, that this form is essentially similar on two tracts, even if quite 
remote from one another, if the maximum average height to which 
trees grow at maturity is approximately the same.” 
The author used taper curves by his frustum form factor method in 
preparing the tables. 
Tevet Rel ae 


The Management of the Harvard Forest, 1909-19. By Richard T. 
Fisher, Harvard Forest Bul. No. 1, Harvard University Press, 1921. 
Pp. 27, figs 29, maps 3. 


Every one interested in technical forestry who has not a copy of this 
splendid record of achievement in actual forest management, should at 
once send for acopy. Mr. Fisher, with characteristic modesty, has set 
forth briefly but most readably the results of ten years of management 
of the Harvard Forest. It is stimulating and encouraging. 

Beginning with the objects of management of this 2,000-acre tract 
in north-central Massachusetts, the bulletin traces the composition and 
history of the forests of this typical New England region. When the 
Harvard Forest was first put under management the stand was almost 
entirely second growth and under seventy years of age. It was 95 per 
cent even-aged, having originated on cleared or cut-over land. 
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Aided by constantly improving markets, which enabled complete util- 
ization, the management has been very intensive. From a growing 
stock of 10,500,000 board feet in 1908 and an increment of 250,000 
board feet, the forest has been built up by a sustained yield equal to 
the increment, to a present growing stock of 12,435,000 board feet with 
an annual growth of 380,000 board feet. All cut-over areas have been 
successfully reproduced. The results of the varied methods of cutting 
employed show that it is possible to bring about reproduction by almost 
any system of gradual removal. The two-cut shelterwood has come to 
be adopted for reproducing the pine type—the first, cutting is in the 
nature of a heavy “thinning,” the second is a clear cutting. 

The slash is piled and burned, usually as the logging proceeds and 
all hardwood advance growth is cut close to the ground and in advance 
of the logging. Then there is early weeding or cleaning of the young 
stand beginning in the fourth year after cutting. Besides this there 
have been release and improvement cuttings in the immature stands 
and a total planting of 57 acres witha great variety of stock. 

A feature of the logging and milling is that of yarding the logs to a 
central mill site. This is more costly, but well worth while in forests 
under continuous management. 

Costs and returns show total charges of $31.80 per thousand feet 
board measure; an average price of $35: per thousand feet board meas- 
ure for lumber sold; leaving $3.20 per thousand feet board measure 
net profit. This proves that lumber can be grown continuously on an 
organized forest for the prevailing market price. 

Various tables bring details of area and age by forest types; stand 
and increment; and summary comparisons of types areas in 1909 and 
1919. These last are arranged according to “periods” 
each ; 3 periods in the 50-year rotation. The oldest period is known as 


I; the youngest as III. The results show a gradual improvement in 
the distribution of the age-classes, as follows: 


of 20 years 


Actual area, 1909 Actual area, 1919 


Acres Acres 
Period 140-60" years... 5.44 eee 603.59 557.50 
Period Ie 20-40» years: - nee 835 05 858.44 
ertodm lls 1-20 vyears1.8). ean ene 187.76 359.14 

pullcages (totals) ......- >a ee eee 1,626 60 1,775.08 


The normal distribution would be for each period 542 acres in 1909 
and 592 acres in 1919. Thus there is a gradual approach toward nor- 
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 mality especially in building up the youngest age classes which were the 


ie 


\ 


most deficient. This will be even more marked as cutting proceeds 
more vigorously. Only 65 acres were cut in the ten years, which is only 
one-tenth instead of the customary one-half of the area in the “first 


_ period.” 


The typography and general appearance of the bulletin is beyond 


_Pptaise. It is worthy of the institution the imprint of whose seal it 


bears. 
Nye BY ARE 


The Harvard Forest has been managed for 10 years—1909-19—on a 
sustained yield basis. There is probably no other forest in the United 
States that has been handled on such a conservative, systematic, and 
practical scheme of operation. The objectives in view were threefold, 
namely, to demonstrate the practice of forestry, to supply a ground for 
research, and a field laboratory for students. Acquired by gift in 1907, 
operations by Harvard University commenced in the autumn of 1908 
and were centered around the town of Petersham in northern Worces- 
ter County, Mass., and notwithstanding the fact that it is 10 miles to 
the nearest rail head, there is today a practically complete market over 
an excellent road system for all products (except small branches and 
twigs). While the idea was originally to produce chiefly second-growth 
white pine and other soft woods, today the forest is reverting to a larger 
percentage of broadleaf species, which bring higher prices than the 
pine. Even red maple now brings $30 a thousand, so there appears to 
be an excellent chance for very intensive forest management. 

In 1919 the rotation was 60 years and the estimated growing stock 
12,435,000 board feet and the annual increment 380,000 board feet. 
The original estimate of increment was 335,000 board feet, but the cut 
for the first 10 years was conservatively placed at 250,000. Subtracting 
the original stand of 10,500,000 from the present stand of 12,435,000, 
we have a. difference of 1,935,000, which, plus the amount cut of 
2,500,000, equals 4,435,000-as the indicated increase in volume during 
the 10-year period, or 443,000 per year. To cut conservatively seems 
fully justified, because of the need for building up normal age classes. 
According to Table 3, the normal periodic area would be 29.5 acres, 
while the actual area is 27.8 acres. This actual area was obtained by 
dividing the acreage of the oldest periodic age class by the number of 
years in the period. In the next period, however, there is apparently 
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an excessive area of age classes (858 acres), so that it is not unlikely 
that the total stand will be 15,000,000 board feet or more in 1929. 

After various experiments the pine type is now cut under a highly 
simplified shelter-wood system with a removal of the crop in two cuts, 
first a thinning removing 20 per cent, followed in 3 to 5 years by clear 
cutting the remaining 80 per cent. An important part of the treatment 
is complete slash burning in small piles with advance cutting of hard- 
wood growth close to the ground in advance of logging, and in addition 
necessary weeding 4 years after the clear cut. These operations mean 
an expenditure of $6 to $10 per acre, but according to Fisher, “the cost 
is amply justified as an investment in the forest capital,” and unavoida- 
ble from the silvicultural point of view. There are also improvement 
cuttings. Protection has been practically 100 per cent successful dur- 
ing the 10-year period. 

An important consideration is whether the results have paid for 
themselves. As compared with figures from European countries, an 
alarming proportion of the stumpage value is paid for merchandizing 
the product and upkeep. But as Fisher points out, the overhead on 
such a small tract is excessive. What lisher fails to point out and 
what is the most important financial feature of the operation is that the 
capital value of the forest has largely increased. Its sale value today as 
compared with 1917 would probably show more than a 300 per cent 
increase ; so that thus far, even judged by business standards, this con- 
servative forest management would show a high rate of return on the 
capital invested. This operation at Petersham should be visited by 
every practicing forester in the United States, because there is a great 
deal to learn from Professor Fisher’s experiment in practical forest 
management. 


T.S.cWe fe 


Papers Presented at the Sixteenth Annual Meeting of Empire State 


Forest Products Association. November 10, 1921. (Bulletin No. 12, 
December, 1921.) 


In the opening address the President, George N. Ostrander, outlined 
the status of proposed legislation providing for deferred taxation of 
growing timber, and called attention to a proposed publicity and educa- 
tional campaign designed to promote public knowledge of and interest 
in timber production within the State. He also went on record as 
opposed to Federal regulation of private cutting, either directly as 


~er 
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proposed in the revised Capper bill or indirectly as provided for by 
the Snell-McCormick bill. 

In a paper, entitled “How the Forest Comes Back After Cutting,” 
S. N. Spring, Professor of Silviculture, Cornell University, presents 


the results of a recent study of cutover areas in the Adirondacks. The 


Number of Trees per a Acre 
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conclusions arrived at are briefly that the hardwood type of the western 
Adirondacks re-establishes itself naturally after logging as a result of 
seedlings and saplings already present; t that, given fire protection, even 
bared areas will reforest if seed were produced the year preceding 
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cutting; that in small openings reproduction is abundant and that on 


land, logged over for merchantable pulpwood and hardwoods, an ade-. 


quate stand of trees is assured from saplings and seedlings already 
established and seedlings from seed produced by non-merchantable, 
thrifty trees left uncut. It is pointed out, however, that any fire, even 
a slight surface fire, is detrimental. F 

Wm. G. Howard, Assistant Superintendent of State Forests, in a 
paper entitled “What the State Has Accomplished in Fire Protection,” 
reviewed the progress of the State in the matter of fire protection in 
the light of the extremely hazardous fire season just past, and described 
in some detail the present State protective organization. In conclusion 
he stated that, while the State had gone nearly as far as public policy 
justifies in providing fire protection, it would be necessary for the land- 
owners, as a whole, to go to much greater lengths than heretofore be- 
fore the fire problem can be said to be properly in hand. In this con- 
nection he called attention to the menace of slash and the obligation 
resting on timber operators to eliminate it as far as possible by slash 
disposal, intensive patrol, or some other means. 

R. C. Staebner, Forest Inspector, U. S. Forest Service, in a paper, 
entitled “Government Study of the Essential Requirements for Re- 
forestation of Cutover Lands,” outlines briefly the reason for and the 
purpose of the minimum requirement study heing conducted by the 
Forest Service. The purpose of the study, as stated, is the determina- 
tion of the least that can and must be done to keep our forest lands 
continuously productive, the definition of “continuously productive” 
being given as the maintenance of a forest cover of trees of economic 
importance in sufficient number to form a stand of commercial timber 
within the period ordinarily required to produce such material. The 
three main divisions of the study are given as the effect of unregulated 
cutting on the establishment of a forest cover; the effect of fire on 
forest renewal; and the bearing of slash disposal on both the silvicul- 
tural and protection phases of the problem. 

The results of a broadcast inquiry of tractor uses and manufactures, 
made by the New York State College of Forestry, was summed up by 
Prot. Nelson C. Brown, in a paper on “The Use of Tractors in Log- 
ging,” in which it is stated that the tractor when properly adapted, 
equipped, and operated 1s both a practical and profitable piece of log- 
ging equipment. It is pointed out, however, that all operations are not 


tractor jobs and that the investment involved requires that such equip- 
ment be kept fully employed. 
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An interesting paper on winter log-hauling with tractors, presented 
by Stanley H. Sisson, of the Racquette River Paper Company, reviewed 
the experience of this company with tractors in hauling logs and cord 
wood. The ‘estimated saving effected by the use of tractors instead 
of teams in this operation amounted to about 33 1-3 per cent. In 


summarizing their experience special emphasis was laid on the impor- 
tance of simple and rugged machines, warm garages, competent repair 


men, a separate return road, ample facilities for loading and unloading, 
and a dispatch system that will keep the tractors moving. 

Superintendent of State Forests C. R. Pettis, in “A Review of For- 
estry in the State,’’ asserts that the Snell and Capper bills are the result 
of a real economic need for continuous forest production and that 
something of the kind is bound to be enacted unless timberland owners 
adopt a course that will stand the test of proper economics and meet — 
reasonable public opinion, for, as he points out, wood-using industries 
must be supplied with raw material, labor must be kept employed, and 
public néeds for forest products must be satisfied. In this connection 
he points out that in 1920 New York produced less than one-third of 
the amount of timber consumed, while on the other hand four million 
acres, capable of producing timber, lie idle and unproductive. In con- 
clusion he states that the owners of this vast acreage have not only a 
business proposition but a public need to consider. 

In reviewing the fire season, he pointed out that while 1921 was the 
most severe in years, not only in the Adirondacks, but in other eastern 
States and Canada, the total loss in New York was less than $50,000 
and that over one-quarter of this was chargeable to improvements and 
logs left in the woods. He added that during the year, with the help 
of the Federal Government, fire protection has been extended to four 
new districts and that these districts, together with the areas already 
protected, cover approximately 90 per cent of the forest area of the 
State. 

In reviewing the other activities of the Conservation Commission, 
Mr. Pettis states that the State is now growing from 20 to 30 million 
trees in its nursery, which it is distributing at the rate of nearly 10 
million a year (soon to be increased to 15 million) for planting on State 
and private lands. This has been going on at the rate of over 5 million 
a year for the past ten years. Distribution of trees, under the “Free 
Tree” law passed in 1920, will begin in 1922. Under this law planting 
stock is furnished free by the State, on condition that the owner of the 
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land on which it is to be plagtpe will oe to ‘keep it for « 
forest production. , 

Attention was called to the seriousness of the white pine blister r 
infection and the pressing need for increased efforts to check its spread 
also to the need for an adequate forest tax law. Such a law, it i is 
pointed out, should be based on the production value of the land, ‘rathe va 

than on its sale value, since the latter includes accumulated forest’ divi- 
dends and results in over-taxation. To remedy the situation, a law 
stating that the value of forest land for assessmnet purposes shall be — 
its value based on its productive value, exclusive of any forest growth — 

thereon, is proposed. In closing mention is made of the opinion ren- 4 

dered by Attorney General Newton, of New York, in June, 1921, up- 

holding the constitutional authority of the legislature, under the police — 
~ power of the State, to regulate the cutting of timber upon privately — 
owned land. (This opinion appears in full in the November, 1921, | 
number of the JouRNAL.) . | 

“A Plan for Developing Boys’ and Girls’ Reforesting Clubs,” pro- 
posed by the Extension Department of the New York State College of — 
Agriculture, as a means of stimulating interest in planting idle waste 
lands and caring for existing second growth, was presented by Prof. 
G. H. Collingwood, of Cornell University, who also made an appeal 
to the Empire State Forest Products Association for co-operation in 
the way of the financial assistance necessary to put it across. 
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PERIODICAL LITERATURE 
SOIL, WATER, AND CLIMATE 


Schwappach has established that differences in 


Mixed Pine- elevation of the soil are the chief factors deter- 
Norway Sruce wining the representation and the relations of 
Forests these stands in mixture. ‘The author believes 


that the vertical arrangement (Gliederung) or 


composition of the soil is of far more importance. Based on a com- ° 


plete study of these stands in all-age classes he concludes: (1) The 
occurrence of mixed stands of pine and spruce in a form insuring 
both species a cultural importance from their inception te maturity 
is in the case of homogeneous soils, linked with such soils, which 
because of the predominance of sand are commonly regarded as pine 
soils with others soil moisture and climatic conditions. (2) Decidedly 
loamy soils or loam soils, with such a light sand covering that in the 
course of time the space occupied by the root systems of both species 
is confined to the loam stratum; in other words, a soil designated 
usually as a spruce or hardwood soil, furnishes the necessary life 


‘ requirements for a mixed stand only for a short period; other factors 


not entering. The natural occurrence of a mixture in these soils is 
less likely than in the case of the sandy bottom. (3) A mature pine- 
spruce mixture with spruce predominating will not be found, even 
under the most favorable conditions for spruce on a strictly uniform 
site. Where such a stand occurs, it can be safely assumed that the 
forest floor is variable in nature. It is frequently the case that soils 
whose upper layer of sand is of sufficient depth to classify them under 
the first conclusion above, are situated so low that the water table is 
found within a meter or less of the surface. Here a distinct demar- 
cation is noted in the stand; the higher areas assuring a root space 
entirely above the water table are given to pine, while the remaining 
areas are strictly spruce. The author briefly discusses the effect of 
the various forms of spruce pine mixtures encountered on the condi- 


tions of management. 
fERe 
Miiller, H. Littawische Kiefern-Fichten-Mischbestanden. Zeitschr. Forst- u. 
Jagdw., 51:470-480, 1919. 
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SILVICULTURE, PRQTECTION, AND EXTENSION 


The Liineburger heath region was in ages 

Liineburger back a magnificent forest of beech and oak, 
Heath which is evidenced by the fact that the names of 

many of the old settlements are derived from 

deciduous trees, and the region was the home of many tribes during 
the migration of nations and these tribes lived from the hunt. The 
soil was fresh, sandy, poor in mineral constituents, but bearing a rich 
humus covering which furnished ideal conditions for beech and oak 
reproduction, It is a mistake to believe that the forest was super- 
seded by culture; the steppe was the direct result of mismanagement, 
whose chief agents were fire (to secure agricultural land and meadow) ; 
the grazing of swine on mast; war; theft (in which even saplings 
were removed) ; and the parcelling up of the forest and the exclusion 
of any regulated system of management, except.on small scattered 
areas. Since the soil was poor in mineral constituents, the agricultural 
land was gradually replaced by heather. Under this vegetation the 
excellent sand soil deteriorated; the leaves and debris from the heather 
furnished the medium for hardpan formation. Heather, in itself, is 
not an enemy of the forest and is itself replaced by the forest. Thus, 
pine came in on this “new soil’ and the forest today is one of almost 
pure pine. The pine is not native of this region and the oldest traces 
of this tree do not extend farther back than the middle of the 16th 
century. Juniper is the only native conifer. Small areas of broadleaf 
forest were carefully conserved, no large openings were made in the 
crown cover and the humus and soil moisture were thus conserved. 
It is difficult to state if the hardwood forest can be restored. ‘The 
present conditions of soil dryness and presence of hardpan preclude 
the possibility, and even if the soil is gradually enriched through 
the accumulation and decay of litter, the erstwhile freshness of the 
soil cannot be restored. Clearly, light and shade have proven the 
deciding factors in this instance; the perpetuation of the forest was 


dependent upon the absence of light. All in all, an impressive example 
of forest denudation to the forester. 


Te 


Frombling. Wie die Liineburger Heide ward und schwindet. Zeitschr. Forst- 
u. Jagdw., 51:675-683, 1919. 
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A discussion of the artificial regeneration 
Forest Information of beech and the introduction of other species 
from the in mixture in natural beech reproduction in 
Prussian Solling the Prussian Solling. The planting of 
nursery-grown trees of beech 3 to 4 meters in 

- height (Buchenheister) is no longer justified because of cost. For 


B ive present, the planting of transplants or small trees to supplement 
' natural regeneration in many places is necessary to insure the con- 


tinued production of valuable hardwood timber. ‘The planting of 
3 to 6 year old trees under shelterwood is recommended; the trees 
to be secured from sheltered stands since these survive better than 


_ trees from open seed beds. On very favorable sites, expensive meth- 


ods are justified to secure a new stand of beech in view of the many 
uses of the wood and its high price. Among the hardwood associates 


_of beech, the ash should be encouraged in mixture where it grows. 
_ The author considers it advisable to produce 20 ash trees per hectare 


in mature stands, these to be evenly spaced and secured by planting 
200 trees per hectare; which is a spacing of 7 meters. ‘T'wenty years 


of experience have proven the success of Japanese larch as a successor 


of native larch;. however, the tree is susceptible to severe droughts. 
It is believed that Douglas fir (green variety), some of which was 
introduced 30 years ago, will prove an ideal successor of larch because 
it can withstand more side-shading and is a faster grower. Final 
conclusions must be withheld until it is seen how the tree fares in 


ze maturity. Sitka spruce has proven successful thus far, but its intro- 


duction must be confined to single trees or small groups until its 
complete success later on is assured. White pine in mixture is only 
applicable here and there, for its production is a tedious task. Nor- 
way spruce has been the chief tree in mixture with beech in the 
Bunter-sandstone region. ‘The chief drawback to this mixture has 
been and is the wide variance in the rotation ages of the two species. 


~ One of the desirable mixtures is that of single spruce trees in dense 


beech; reproduction comes in following the reproduction cutting, and 
400 trees are planted per hectare to insure 100 mature trees. 

As a rule, good oak reproduction is to be expected only from very 
good seed years, which occur only occasionally and at elevations 
below 400 m.; above this elevation frosts usually hinder the ripening 
of the seed. Natural reproduction of oak is, however, easier to secure 
than that of beech. All results on Bunter-standstone soils point to 
the use of extensive “wide-seed cuttings” (Breitsamenschlage) as the 
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best method for securing and fostering reproduction. ‘The Wagner 
“Blendersaumschlag” is not to be considered except on red soils (Rot- 
boden). In the above method, it is of prime importance to make 
the preparation fellings at the right time before a good seed year and 
open enough in time to secure a heavy stand of weeds on the surface. 
These not only protect the seedlings from frost, but also against exten- 
sive destruction by game (deer, etc.), which is of common occurrence. 
It has becn found that the oak seedlings survive even under severe 
suppression by weeds, Final cuttings are not to be made before the 
reproduction is two years old and has a density of two plants per 
cubic meter. Of the weeds, blueberry (Vaccinium Myrtillus) is the 
most favorable for oak regeneration. , Holcus mollis, a grass, is about 
the only grass offering difficulties; but by opening up the shelterwood 
stand it may be held in check, at the same time offering the repro- 
duction better opportunity for development. Bracken (Pteris 
aquilina) must be avoided for under its dense shade no reproduction 
survives. Small openings in the reproduction should be filled by 
planting larch nursery stock of 2 meters height. One of the chief 
duties of the forester is to thin the stand by cleanings before the 
crown development is seriously impaired and the trees begin to put 
forth trunk sprouts. In the author’s judgment the cleaning should 
be made when crown length has reached one-half the total height of 
the tree. In the past, the forest administration was able to contract 
for this work with tanners of neighboring villages; the contract price 
being the net wood tax. At present, however, most of the cleaning 
work must be done by day labor, at a cost of 23 marks per hectare. 
The stuff to be removed is cut by pollarding, i.e., it is cut off approxi- 
mately 6 feet with a sausage chopper. These stubs offer protection in 
dense stands against browsing by deer and upon sprouting furnish a 
side shade which keeps down trunk sprouts on the trees left in the 


stand. : ; J R 


* Miller. Forstliche Mitteilungen aus dem preussischen Solling.  Zeitschr. 
Forst- u. Jagdw., 51:534-545, 604-613, 1919. 
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' MENSURATION, FINANCE, AND MANAGEMENT 


An interesting account of the forest, forest 
Forests and Wild management and economics, and wild life in 


:. Game in Roumania Roumania. During two years of the war the 


author was in charge of two forest districts 


_ which included a territory 50 to 60 km. wide and 150 km. long and 


_ extending from the Carpathians to the Danube. ‘The forests of Rou- 


mania, while only to a small extent, virgin, are, nevertheless, solidly 
natural. In the lowlands, the oak is predominant and includes four 
species: Q. pedunculata, Q. cerris, Q. pubescens, and Q. sessitflora. 
Q. cerris is the most important and is primarily a fuelwood tree. On 
the banks of the streams are extensive willow forests, mixed with 
poplar. In the foothills north of the Danube are large pine forests of 
Q. sessiliflora, in mixture with beech on slopes and in valleys. Oak 
disappears in the mountains and pure stands of beech, by far the 
most important timber tree, run up to 1,400 to 1,500 meters. Above 
this belt, and existing as a narrow strip, is the Norway spruce zone, 
in which fir occurs in mixture. The timber runs out at 1,700 to 1,800 
meters. Occasional clumps of pinus montata are found above the 
Spruce zone, but the spruce runs out, as a rule, in the mountain 
meadows. The beech forest exceeds in area and volume, also beauty, 
all other forests combined. It is curious to note that here, beech, 
finding ideal conditions, is crowding back the spruce while in Germany 
the condition is reversed. "The problem of the mountain meadows 
is a serious one. It has long been a custom of the herders to sys- 
tematically burn over areas in the mountain pine type for new meadow- 
land and this burning has seriously encroached in the spruce type. 
Although state land is usually involved, little effort is made toward 
law enforcement and the shepherds respect no law. ‘The forms of 
forest ownership are: State, community, corporation, and private. 
These various forests are hopelessly intermixed in all forms of parcels 
and shapes and no efforts have been made to consolidate groups of 
holdings. Petty thievery and endless litigation are the rule. Condi- 
tions of management are extremely varied; the state forests in general 
being better preserved than the private forests. Wherever any private 
holding lies conveniently close to a road, railroad, etc., it has been 
thoroughly exploited, accepting the most sinister meaning of that 
word. ‘The system of cutting is a form of the selection system; all 
desirable timber is removed and the scrub and undesirable left. Fell- 
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ing methods are extremely crude and destructive ; it is not uncommon 
to find breasthigh stumps. Conditions in the state forest are gener- 
ally better, but no better than can be expected with a government 
demanding the greatest revenue and appropriating nothing for improve- 
ments. Wood is sold on the stump and up to a recent date the buyer 
conducted his own cutting and removing. No planting is done and no 
roads are constructed. As extensive as is the field management so 
intensive is the bureaucracy management. In other words, whatever 
forestry is practiced is practiced on paper only. 

A complete state forest statistic has been compiled showing the 
area of all woodlands, including high forest, composite and coppice ; 
open areas, etc., and the area of the different species has been cal- 
culated to two decimal places. Compared with this, there exist only 
a few, inaccurate topographic maps, no forest division, and no volume 
studies. In the past few years, some progress has been made in 
measuring stands, creating sub-divisions and outlining a system of 
utilization. Few plantations are found; some of oak on the flats and 
spruce in the hills. No artificial regeneration is necessary since soil 
and climate are exceptionally good for natural reseeding as is evi- 
denced by the sturdy straight young seedlings and saplings which may 
be found under dense shade. One of the worst dangers existing in 
the Roumanian forest is grazing. The forest is sacrificed to the 
grazing industry and enormous damage is being brought about in the 
lowlands through the resulting erosion. ‘The evil is not combatted, 
although legislated against. Forest roads do not exist; the few wood 
roads are exceptionally poor. Logging is done by hand and the logs 
are transported by chutes and by floating in streams. ‘The loss in 
logging and transportation is great; not over 60 to 70 per cent of the 
log as it is felled reaches the saw. The problems which face the 
Roumanian forest manager are numerous; separation of forest and 
meadow ; assembling, consolidating and evening out the boundaries 
of forest holdings ; surveying and division of forests; building of roads 
and trails; development of the cutting system under state manage- 
ment ; education of woodsmen in the methods of logging technic; and 
securing a systematic regeneration of forest lands while converting the 
virgin and selection forest into an even-aged high forest! 


d Hea 34 


Dengler. Forstliches und Jagdliches aus Rumiinien. Zeitschr. Forst- u. Jagdw., 
51 :584-598, 1919. 
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New instructions for the preparation and use 

Control Book in of the control book were issued on March 17, 
the Prussian 1919. The new instructions do not simplify the 
State Forests procedure; instead complicate it and entail con- 
siderably more work. As _ stated, the chief 
purpose of the control is to establish the relation between plus and 


__minus yield from felling during each working year and volume utiliza- 


tion, and further that between plus and minus yield at the final 
cutting of a high forest and the original estimate in the working plan, 
and thereby to determine the basis for a corresponding increase or 
decrease of the succeeding cutting. Under the principal yield are 
considered all woods removed in stands of the first period, additional 
cuttings in stands of later periods foreseen in the working plan, and 
more extensive cuttings in these stands not foreseen and all removals, 
which will reduce the final yield of the stand or compartment by more 
than 5 per cent, while under intermediate yield are considered in 
general, thinnings in stands of later periods. The above outline, 


_ the author contends, is too theoretical; it loses sight of the fact that 


the yield from any district from period to period is not arbitrarily 
established, but moves back and forth as a pendulum, and the work 
entailed is too complicated for practical use. He outlines a simplified 
loose-leaf system (illustrated) which strives to systematize and secure 
uniformity of labor as far as possible, clarify the work of develop- 
ment and mode of treatment of each stand, do away with everything 
not absolutely essential, and finally create a simple but comprehensive 
supervision of the management by reducing all book-work to a 
minimum. 
eee 


Franz. Kontrollbuch, Hauptmerkbuch I1, Betriebsplan und das damit Zusam- 
menhingende bei der preussischen Staatsforstverwaltung. Zeitschr. Forst- u. 
Jagdw., 51 :572-583, 1919. 


NOTES 
Moret Forest EXPERIMENT STATIONS 


At the present time there are seven bills before Congress providing 
for the establishment of forest experiment stations. They include 
practically identical bills introduced by Senator Henry W. Keyes 
(S. 783) and Representative Edward H. Wason (H. R. 9689), provid- 
ing for a Northeastern Station to study the problems of New England 
and northeastern New York. Representative C. E. Mapes of Michigan 
has introduced a bill (H. R. 9575), providing for a station in the Lake 
States. Representative C. B. Timberlake of Colorado has introduced 
a bill (H. R. 2539) for a Colorado station. A bill (H. R. 4798), 
introduced by Representative A. H. Walters of Pennsylvania, provides 
for a station in the Alleghany region. The reestablishment of a south- 
western station would be provided for in a bill (S. 394) introduced 
‘by Senator H. F. Ashurst of Arizona. Senator D. U. Fletcher ot 
Florida has reintroduced his bill of last year (S. 627), providing for a 
southern forest experiment station with headquarters on the Florida 
National Forest. These bills have been referred to the appropriate 
committees of the two Houses of Congress. Each of the bills pro- 
vides for the establishment and administration of the stations by the 
Forest Service of the United States Department of Agriculture in 
cooperation with other agencies in the region who may be interested 
in forest research. 

These are indications of active interest, on the part of a considerable 
number of people in the regions covered in the necessity for more and 
better forestry information. Foresters should take a leading part in 
helping the movement for favorable consideration of these bills. They 
are in the best position to appreciate the need for accurate information 
and to present it convincingly to members of Congress. 


Henry S. Graves Returns To THE YALE ScHoor oF ForESTRY 


It has recently been announced that plans long under consideration 
by Dean James W. Toumey of the Yale School of Forestry are now 
consummated in the arrangement whereby Colonel Henry S. Graves, 
formerly Chief Forester of the United States, is to return to his former 
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position as Dean of the School. Mr. Toumey desires to resume his 
- more purely scientific work, and Mr. Graves, in view of the widening 
opportunities afforded to the school by its recent development, is 
returning enthusiastically to his old post. 
: Coming coincidentally with the announcement that a further sub- 
fi stantial increase representing the income on a quarter of a million dol- 
‘ _ ars has been added to the school’s resources, and that three hundred 
q thousand dollars has recently been received for the erection and mainte- 
~ nance of a School of Forestry building, the news that such a con- 
- spicuous forester as Mr. Graves has been called to the faculty of the 
Yale School will generally be regarded as significant. The fact that 
- Mr. Graves recently declined an offer of the position of Conservation 
Commissioner of the State of New York on the ground that the Yale 
School of Forestry offer, then under consideration, promised the great- 
_ est field for, the national educational work in connection with forests 
_ and other natural resources in which he has been engaged since his 
resignation from Government service, will also be regarded as a sig- 
_ nificant circumstance. It is believed that the national eminence and 
international reputation of Mr. Graves will bring a degree of prestige 
which will directly influence the future growth of the Yale School. 

In this connection it is announced that the Trustees of the estate of 
John W. Sterling have decided to establish in the University a fifth 
Sterling Professorship, to be known as the Sterling Professorship of 
Forestry. The first incumbent of this Sterling Professorship will be 

_ Professor Henry S. Graves, the Dean-elect of the School of Forestry. 

Mr. Toumey, whose retirement as dean is a voluntary act, desires 
relief from executive duties in order to devote himself to more intensive 
work in silviculture. He has been connected with the Yale School of 
Forestry since its foundation in 1900, when he became Assistant Pro- 
fessor of Forestry. He was advanced to full professorial rank in 1903, 
and was assigned to the Morris K. Jesup Professorship of Silviculture 
when this chair was established in 1909. It is ‘an interesting fact that 
Mr. Graves was the first Director of the School of Forestry, and re- 
tained that position until 1909. Mr. Toumey was Acting Director dur- 
ing the years 1909-1911, since when he has served as the administrative 
head of the school. Under Dean Toumey Yale’s youngest school has 
attained marked success, extending its educational ‘scope, adding to its 
equipment, sending its graduates into every form of service in the 
widening field of forestry, and assuming le adership among the forest 


schools in this country. No other eres of Yale acts sit 
enjoyed a more remarkable development than has the School | 
estry under the administration of Dean Toumey. 

The new Yale Dean of Forestry was one of the pioneers in th 
estry movement. He first came into prominence during the perio 
his office as Director of the Yale School of Forestry. In 1910 he w: was 
selected by President Taft to succeed Gifford Pinchot as Chief Forester 
in charge of the Forest Service in the United States Department of 
Agriculture. Later, in 1920, he resigned to dovote himself to the pri- 
vate practice of forestry, opening offices in Washington, D. C. ] 

In 1917 Mr. Graves was commissioned a Major in the Corps of | 
Engineers and was sent to France to prepare for the work of the 
forestry troops then being organized to operate the French forests for 
the purpose of securing lumber and other material needed for the 
American Army. He was later promoted to a Lieutenant | Coloneley 
in the Tenth Engineers. 

Mr. Graves is a member of the Board of Arey ona of the Wash- 
ington Academy of Sciences, Vice-President of the Section of Social 
Economic Sciences of the American Association for the Advancement 
of Science, a member of the Division of States Relations in the Na- 
tional Research Council, a member of the Joint Committee on Natural. 
Resources of the National Academy of Sciences, National Research 
Council and the American Association, an honorary member of the 
Royal English and the Royal Scottish Arboricultural Societies, a mem- 
ber of the Société Forestiere de Franche Comte d’Belfort, member of 
the Society of American Military Engineers, and a member and officer 
in numerous societies and organizations for the advancement of For- 
estry and kindred subjects. | 
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DEPARTMENT OF FORESTRY 
THE PENNSYLVANIA STATE COLLEGE 


STATE COLLEGE, PA. 


—An undergraduate School of Forestry, covering four years of college work 
and leading to the degree of Bachelor of Science in Forestry. é 

—Prepares for all branches of forestry, including National, State, and Private 
forestry and lumbering. : 
—Three camps in the woods are required of 6, 8, and 8 weeks at the end of the 
Freshman, Sophomore, and Senior years for training in practical forestry work. 
—Students from outside of the State applying for forestry, will be admitted pro- 
vided there is no four-year course in forestry given in their State. 


Montana State University School of Forestry 
MISSOULA, MONTANA 


Specially fine opportunities for the student of forestry subjects. Missoula is 
headquarters for District Number 1 of the Federal Forestry Service; within a 
short distance of the school of forestry are federal forests, national parks, and 
other reservations, which furnish unexcelled fields for research and practical 
laboratory work. Courses in Forest Policy, Silviculture, Forest Management, 
Forest Engineering, Forest Utilization. 

Special Opportunities for Investigative and Research Work Leading to the 

Master's Degree. 


For particulars address 
School of Forestry, State University, Misscula, Montana. 


UNIVERSVEY* OF ii 
ORONO, MAINE 
Maintained by State and Nation 


_ The Forest Department offers a four years’ undergraduate cur- 
riculum, leading to the degree of Bachelor of Science in Forestry. 


_ Opportunities for a full technical training, and for specializing 
in problems of the Northeastern States and Canada. 


JOuN M. Briscor, Professor of Forestry 
C. W. L. CHapman, Instructor in Forestry 


For catalog and further information, address: 
RoeErt J. An£y, President, 
Orono, Maine. 


—— 


; YALE SCHOOL OF FORESTRY 


ESTABLISHED IN 1900 

A GRADUATE DEPARTMENT OF YALE UNIVERSITY. The two years’ technical 
course prepares for the general practice of forestry and leads to the degree of 

MASTER OF FORESTRY. Special opportunities in all branches of forestry for 

ADVANCED AND RESEARCH WORK. For students planning to engage in forestry 
or lumbering in the Tropics, particularly tropical America, a course is offered in 

TROPICAL FORESTRY. Lumbermen and others desiring instruction in special sub- 
jects may be enrolled as 

SPECIAL STUDENTS. A field course of eight weeks in the summer is available for 
those not prepared for, or who do not wish to take the technical courses. 


For further information and catalogue, address 


g THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U.S. A. 


The Care of Trees in Lawn, 


Street and Park 
By 
B. E,. FERNOW 


American Nature Series Working with Nature 
Published and for sale by 


fenpe tcl & Co. New York. 1910 


932 pp., 8° Illustrated Price, $2.00 Net 


Forestry Training in the Heart of the RocKies 


THE COLORADO SCHOOL OF FORESTRY 
COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical 
forestry in— ; 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of 
Science at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 
SEND FOR A PROSPECTUS. 


SCHOOL OF FORESTRY 
UNIVERSITY OF IDAHO 


Offers thorough training in Practical Forestry, preparing for Federal, State, 
and private work. Opportunity is given for specialization in General Forestry, 
Logging, Engineering, and Forest Grazing. ; 

A Forest Ranger Course, covering two years of five months each, is main- 
tained; also a Special Short Course of twelve weeks. 

-A course in Lumber and Its Uses is given by correspondence. 

No tuition charge is made. ApprEss— 

Dean, Schooi of Forestry, 
University of Idaho, 
Moscow, Idaho. 


The New York State College of Forestry 


AT 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Under-graduate courses in General Forestry, Paper and Pulp Making, Logging and 
Lumbering, City Forestry, and Forest Engineering, all leading to degree of Bachelor of 
Science. Special opportunities offered for post-graduate work leading to degrees of Master 
of Forestry, Master of City Forestry, and Doctor of Economics. 

A one-year course of practical training at the State Ranger School on the College Forest 
of 1,800 acres at Wanakena, in the Adirondacks. 

State Forest Camp of three months, open to any man over 16, held each summer on 
Cranberry lake. Men may attend this camp for from two weeks to the entire summer. 

The State Forest Experimental Station of 90 acres, at Syracuse, and an excellent Forest 
Library offer unusual opportunities for research work. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


Offers specialized graduate training, leading to the degree of 
Master of Forestry, in the following fields: Silviculture and Manage- 
ment, Wood Technology, Forest Entomology, Dendrology, and (in 
co-operation with the Graduate School of Business Administration) the 
Lumber Business. 


For further particulars, address 
RICHARD T. FISHER Jamaica Plain, Massachusetts 


WANTED 


Used Copies of 


B. E. Fernow’s Economics of Forestry 
also History of Forestry 
For well-kept copies full price will be paid by 
B. E. FERNOW, 
University of Toronto, Toronto, Canada. 


Evergreens for Forestry Planting 


WRITE FOR PRICH iis b 


lhe North-Eastern Forestry Co. 


Cheshire, Connecticut 


f 
¥ 
| 
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STHEL SELF PROPELLING LOG LOADER—A NEW DESIGN 


»] 


We build all types of overhead and ground skidding systems. 


e Our- Auto-Lubricating Logging Blocks have run 28 days, giving 
- perfect lubrication without refilling oil reservoir. 


CATALOGS UPON REQUEST 


_ Lidgerwood Manufatcuring Co, 
a 96 Liberty Street, New York 

CHICAGO: SEATTLE 
7 Woodward, Wight & Co., Litd., New Orleans, Ta. 
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